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suppurative, but most end within a few days 
and after simple treatment. The conditions 
fairly easily and 
swelling are present and ecrepitus and even 
erating sounds on moving the parts may be 
evineed, 


are diagnosed SOreness 


hvdrochloric, sulphurie, 
acids. As which are not 
accidents come under No, 11 of our present 
schedule, ‘Inflammation on contact sur 
’ there is probably little to be gained 
by including these at this time in any pro- 
posed extension of the list. Sinee the fumes 
of these acids are fairly irrespirable, work- 
ers will seldom inhale dangerous quantities. 
More experience may, however, warrant their 
inclusion, 


Ss. Poisoning by 


and similar 


CAaANCS 


Laces, 


9. Poisoning by amyl acetate—a constitu- 
ent of ‘*banana oil’’—whose effects 
are usually transient but may justify medical 
relief, 


sO) ealled 


amvl aleohol—a_ sub- 
used in chemieal manutacturing large- 


with tran- 


1Q), Poisoning by 
sfanee 


ly also usually, but not always. 


shen SVInptoms., 
lI]. Poisoning by phenol and its deriva- 
1iVes sneh as Creosote. ly sol. ana others, 


These are used im eoal tar chemieal 
Industries and may attack the blood, kidneys, 


and internal 


mans 


through accumulative 
Their purely skin etfeets are already 
schedule (No. 11] 

IP. Poisoning by dimethyl sulphate. This 


OPO aANS 
action, 
eovered im the 
Verv polsonous @as occurring In some coal tar 

accidental dis- 
but inhalation over a period of time 


. , } 
mavV restit mM 


proce SNeS 


ustially causes an 


rhoility 


more or less aceumulative ef- 


1:5. Nowe 


? sea 
INT] lal 


deatness. due 


wave leneths. 


This condition, 
eertain 
While the person eon- 
tinties at the same vocation but may be seri- 
undertaken, 
vounger 
reports, methods of dif- 
ferentiatinge this form of deafness and asso- 


to ined noes of 


is seldom disabling 
ously so if another vocation is 
as otten 


happens 
According to recent 


amon? persons, 


with 


clating it definitely viven industrial 
noises seem to be at hand. 
The taet that the New York law fol 


lows the British method im providing 


\" , {tolaD 
1 «)7 SCOUT 


cis well] as for the diseases 
themselves, while the Ohio law does not, 


lisas apparently had proved cs much ot 
Ohio 


7 
a o6odisaster § to workers as 


This is 


Was 


feared. because claims under 


the Ohio law are carried under liberal 
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interpretation as to disability until the 
end either in for work or i) 
death. 


complete, temporary or permanent, and 


rect very 


Disability may be partial o1 


is construed exactly as in the ease ot} 
aeceident claims. Furthermore, the rel] 
atively low amount of weekly compen 
sation allowed ($18.75 maximum) fo) 
total disabilitv, compared to existing 
wage schedules, appears to serve as a 
check to malingering or prolonged con 
valescences. 

In passing, it might be well to call 
attention to two items in the Ohio sched 
ule which appear to make it vastly su 
perior to the New York schedule in 
breadth of coverage, viz., polsoning by 
vasoline (with its associate petroleum 
infections or in 


products ). and skin 


flammations. In our Ohio experience 
the latter item alone covers nearly 70 
per cent. of all the claims for compen 
This 


item seems to be a very satisfactory 


sation for occupational diseases. 


one, as a worker with an occupational 
rash has a noisy claim, to say the least, 
The 


rash usually subsides in the course ot 


particularly if itching is present. 


a few davs (or weeks at the most) after 
the 
total disability and complications are 


withdrawal trom exposure, and 


rare. Beeause of the waiting period of 
one week, however, most employees with 
skin rashes fail to draw compensation, 
although their medieal bills are covered. 
A reduction of the waiting period would 
appear to be the best solution for this 
situation. 

(hio’s provislon for earbon dioxide 
poisoning, which is not ineluded in the 
schedule of other states or countries, 
is more or less of a joke which seems 
to have been put over al the time of the 
passage of the act by someone who did 
not wish to have the original item, car 
monoxide 


hon included, and 


poisoning, 














base a 


last) paragraph trom the report on 
THe ELEMENTS OF VITAL STATISTICS IN THEIR 
DEARING ON SocraL AND PupLic HEALTH PROBLEMS. 
Sir Arthur Newsholme, K.C.B., M.D., F.RC.P. ; 
rinerly Principal Medical Officer of the Local 
rernment Board, London; Lecturer on Public 


a ‘alth 
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of the in 


‘ms to contuse them. 


ok advantage similarity 
This item, how- 
er, has vielded a few cases coneeived 
as latent or delayed cardiac dilata- 
on trom too great demands upon the 
ot 


to exeessive amounts 


reathing apparatus persons ex- 


sed of carbon 
xide, as In mining operations. — It 
refore serves to provide compensa 
Qn the 


earbon 


on tor ‘*miners’ asthma.’’ 


ther hand, the dropping of 
noxide trom the sehedule has prob- 
little 


aims under this can specify a particu- 


iv worked hardship as most 


: time and place and therefore gain 


mpensation under the head of acel- 


ents. It chronie carbon monoxide pol- 


ig does oceur and produce disabil- 
tv in the nature of anemia, myocarditis, 
curitis, and psychoneuroses associated 


ith enteebled loss ot initila- 
Insanity, 


memory, 


ive, melancholia, and such 


iSeS fail to he reported officially, SQ 
hat statistical evidence upon which to 
inclusion in the 


eontention for 


chedule is not at hand. 


(‘ONCLUSION 


| should like to end by quoting the 


‘“*Workmen’s Compensation Acts in the 
United States—The Medical Aspect,”’ 

the National 
Board, which 


published by Industrial 


Conterence represents 
emplovers as a group. This report (Spe- 
clal Report No. 61) is a eritiecal review 
of the various state compensation acts 


from the medieal viewpoint and, as 
stated by KE. C. Ernst of the United 
States Public Health Service,* ‘‘there 


has been no apparent prejudice or bias 
in the presentation of the opimions and 
CAaASCS reviewed.’’ 


To sum up, it may be said that while work- 
men’s compensation laws, for the first time 
in the experience of social legislation, have 
charged one group with the major responsi- 
bility for injuries occurring to another group, 
the principle embodied in this legislation has 
been accepted by both interested parties, in 
the main, as a just one. Differences appear, 
but they are not of sufficient Importance to 
east doubt on the value of the work 
whole. As the physician is intimately con- 
cerned with every compensation case, medical 


as d 


opinion is entitled to receive greater consid- 
eration in the administration of these laws 
than has been the case in the past. From 
his training and experience he is the most 
adequate understanding of 


capable of an 


these questions. W hile progress has heen 
made. much remains to be done to admin- 
ister these laws so as to realize their full 
social and economic value. 

‘U.S. Pub. Health Rep., 1924. 89, 166. 
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The name and reputation of the author of 
The 


edition. IS 


this book are sufficient to recommend. it. 


although now in its. third 


hook 
been rewritten and 


While the 


practically new; it has 


much new matter. statis 
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respect the author 
himself. 


seems 


this 
seriously hampered 


ords. In 


have While t} 





student, bewildered by the trees, will he a} 
sight of the forest. At 
he will be rather puzzled and will wonde: 


1O lose times. may 
for instance, Why he has been taken throug 
intricate matter of life tabli 
end of three chapter 


the somewhat 
learn at the 
that a lite table 


only LO 
obviate the nee 
death 
These death rats 
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OUNTER-SHOCK AS A 


NOVEMBER, 1924 


METHOD OF 


NUMBER 7 


RESUSCITATION FOLLOWING 


KLECTROCU TION’ 


ARGYLL C'AMPBELL 


From the Vational Tnstitute 
CCH attention has been directed 
to 
method of resuseitation followine’ elec 


recently counter-shock 


as a 
trocution. Many have pointed out that 
victims are more likely to start respira- 
lion independently if they have fallen 
‘rom a height after receiving the shock. 
| that the fall 


It is thoueht acts 
‘ounter-shock and in some mysterious 


as a 
av resuscitates the victim. Many sug 
vestions have been forthcoming that the 
ictim should be dropped from a height 
nv pounded and punched. 

Since there is no scientifie reason why 
hese methods should be of any use, the 
medical profession has naturally passed 
nem over. As Drinker (1) points out, 
‘It seems more probable that the dit 
effeet—it 
of the eleetrie current 


a difference actu 
that 
pole and of the 


hCrence i) 


lv exists 
eaches a man upon a 


ame current reaching a man upon the 


round resides in the abruptness with 

vhich the shoeked person on the pole 

irops away from the source of cur 
Received for publication Aug. Lot. 





AND Leronarp [HtLn 
of Medical Research. 


London 


the the 


pole may receive the charge through 


rent.”’ Furthermore, man on 
one lee and not through both, and thus, 
in some cases, the heart may escape re 
eelvine a fatal shock. 

A good deal ot 
eiven in Great Britain to one particu 
ot 


svstem. 


publicity has been 


lar method counter-shock, namely, 
MeLaglan’s This 
deseribed (2) by John A, 


“Place your subject 


method is 
srown, a lay 
man, as follows: 
In a sitting position supported by your 
Place the thumbs at 
the 


leave the nerves most exposed, and by 


right or left knee. 


the pectoral arch where muscles 
applying pressure at this point with the 
fingers resting firmly on the diaphragm 
1?] of the chest, the 
plied both fingers 


downwards and upwards. 


pressure IS ay 


with and thumbs 
This is con 
tinued for some time, and the effeet of 
this to the of the 
heart which cause the diaphragm to 


slightly expand and contract, thereby 


Is stimulate nerves 


making vour subject inhale and exhale. 
. Just as the thumbs are applying 


the pressure im their up and down mo 





afte 
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tion on the chest a blow is delivered by 
vour knee on or about the seventh dor- 
sal vertebra. This tends to stimulate 
the pneumogastric centres and assists 
in causing the diaphragm to expand 
and contract, and by this greater in- 
halation and exhalation bring the dila- 
tion of the heart to its fullest capacity 
and the blood is eireulated through the 
hodyv. ... This system appears to be 
the only practical method for bringing 
about resuseitation, because it deals 
primarily with the expansion and con- 
traction of the diaphragm, thereby 
causing the subjeet to imhale and = ex- 
hale. At the same time the thumb pres- 
sure on the pectoral arch, together with 
the blow which is delivered on or about 
the seventh dorsal vertebra, and shout 
ing out as the blow is delivered stimu 


lates the auditory nerves of the brain, 


all act as a counter-shock, thereby re 


sulting in a condition of resuseitation.”’ 


The above description Is hol likely to 
enin favor for the method among the 
medical profession. There are obvious 
unsupported claims and anatomic in- 
ACCULACLES. We lo hot propose Lo deal 
with these, but in view of the great pub 
licity given the method and its favor- 


able reception by engineers, we consid- 


ered the best reply would be to test the 
method and, at the same time, the ettect 
of a fall from a height. 

Our research followed a definite plan. 
A copper sheet electrode covered with 
Cotton wool moistened with saline Was 
fixed closely round the well-wetted head 
of a cat: the other electrode, a copper 
wire, Was wound round the lett hind 
paw: this paw had been well moistened 
with saline; then a copper wire was 
wound round it and over this was placed 
well-moistened cotton wool; the elee 
trode was wound closely round this 
wool. A shock lasting thirty seconds 


was given to the animal from an alter 
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nating current (standard frequency, 
periods), the strength of which w; 
210 volts; immediately after brea 
ing the shoek, the animal was examin 
by palpation for signs of respiratio 
and heart beat; if there were no signs « 
these within another sixty seconds, th 
method of resuscitation was con 
menced. In all, twenty-eight cats wer 
emploved; eight recovered spontan 
ously, that is, the shock did not stop th: 
heart beat and the breathing; in the eas 
of five others MeLaglan’s system wa 
tried for thirty minutes without sue 
eess; five others were dropped from ; 
height, 8 to 9 feet, to a stone floor, with 
out suecess; in the remaining ten cases 
the usual physiologic method of. arti 
ficial respiration for a cat—rhythmic 
squeezing of the chest wall and massage 
of the heart through the chest wall but 
no injection of drugs—was pertormed 
for thirty minutes with two recoveries 
and eight deaths. From the above it 
will be seen that counter-shock methods 
were employed on ten animals, none of 
which recovered, while two out ot ten 
were revived by the accepted phvsio 
logic method. In two cases gasping res 
piration returned for a short time 
through the use of this latter method, 
but the heart beat could not be set 2o 
Ing again. 

Our plan to test the various methods 
may not have been ideal, but it seems 
to have been a fair test. Out of twenty 
eleht eats electrocuted, ten recovered 
eight spontaneously and two after ap 
plication of the usual physiologic 
method of resuscitation. Natural (or 
accidental) resistance of the heart. to 
fibrillation would appear to afford the 
commonest means ot CSCaAPe from death 
by electrocution. We econelude that 


eounter-shock as suggested is of 


no 
value in resuscitation and that there is 
no evidence that the 


tandard methods. 
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uunded on physiologic research, should 
altered. Readers who are. in- 
rested in previous research we refer 


two articles listed in the bibliography 


|) (3) which deal fully with the pres- 


it status of the resuscitation problem. 
The eause of death in electrocution is 
utricular fibrillation. In place of car- 
ing out its proper beat the whole 
‘art goes into a state of fibrillar con- 
action. The only method of resuscei- 


ition which ean be usefully emploved 


a layman is Schafer’s method of 


rtificial respiration. In performing 
his method, the heart, as well as the 
igs, 1s squeezed rhythmically. It is 


BIBLI¢ 


Drinker, C. K.: The Present Status of the Prob 
lem of Resuscitation in Cases of Electric Shock 
and of Carbon Monoxide Poisoning. THIS 
JOUR,, 1923-1924, 5, 255d. 


Brown, J. A.: Resuscitation. Mining Electrical 
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this rhythmie squeezing which, in some 
cases, restores the natural beat. Cer- 
tain drugs, such as adrenaline, have been 
injected directly into the hearts of elec- 
trocuted animals, with favorable re- 
sults in some eases. But it 1s obvious 
that such a method is inapplicable—the 
drug, the skilled doctor, and the syringe 
eannot be at hand. Paralysis of respir- 
ation may also occur, but while artifi 
cial respiration relieves this, the diffi 
culty is to get the heart to beat prop- 
erly. It follows that the death rate 
from eleetrie shock sufficient to throw 
the heart into fibrillation will continue 
to be a very high one. 


MGRAPHY 


Engineer, March, 1923, 3, 347. 

3. Discussion on the Pathological Changes Pro 
duced in Subjects Rendered Unconscious by 
Klectrie Shock. Proce. Rov. Soc. Med. 1921 


1922, 15, Electro-Therapeutics, +5 











PATIGU i 


IN THE WASHING 


STEAM 


\I ay 
York 


R. 


Vedical Inspector, Veu Nate 


[le present study of fatigue forms 
of the 
steam: laundry madustry in the metropol- 


part of an investigation 
Itan area made by the Division of Indus- 
trial the New York State 


Department of Labor. This aspeet of 


L1\ orene of 


the larger study is presented separately 


because it is felt that it 


mav have con- 

siderable general interest for the. fol- 
lowing reasons: 

1 The tnvestivation established that the 


men in the washine departments are being 


overworked at the present time to the point 
t heat 


of eardiae strain and this is entirely 


ci \ oldable. 
a | 


measured 


be 


pres 


this strain eould 


hlood 


threat 
ferms of chanves 


was found 
IN 
both systolic and cdirastolie. 

%. It is thought that this method of ap 
Draimslnaeg the extent to which i vVroup 
is overworked has general applicabil 
the 


hours lone, 


1}) 


Sure, 


elven 
of men 
museular 


industries where 


the 


17 \ 1a) Other 


44 ye 
WoW 


Is heavy and 
Before discussing the plwsical find- 
it he 
ture of the type of person who works 1 
the 


as a brief survey of the working condi 


night well to present a ple 


Pmo’s, 
Washrooms under discussion as well 


tions Which now prevail there. 


Typ WORKER 


()] 


The 


scp pees 


110) men Included In the present 


Were selected Prom epohteen lit 


ferent laundries. SOG Ot the Hest A wel] 


aS SOLE oft the Paorer laundries heme 
included. The workers were all men of 
stolid) and sturdy build, for the most 


ied 


DEPARTMENTS 
LAUNDRIES* 


Mayers, A.M.. 


Department of 





OF THh NEW YORK 


M.D. 


Labor, Division of Industrial Huygie hie 
part forergners OO} colored. Tested by 
Dr. EK. of 


pressure upon the stvloid process, thes 


Libman’s method exerting 
were found almost without exception to 
Their thi 


leneth of their employment are shown 


ages and 


he hv posensitive., 


in the followine tables: 


Ayes 
yeurs | No. 
DUPE vc kee hate bv Ra heh eeeROeE ‘ 
a aac a aa ae a ee ee t.) 
Ns ao eb 243 See eee eee ) 
De ee ae eee ee eee ee ee 2] 
MEE cnc veeduwiceoe ears baanan ) 
Duration of Employment 
Years No, 
lnider Dealer a hae a ee eee eee 0 
8 > Ree e eee ree Pree eee Ze 
SD ree eee eer ee ee 
2 errr eee ry Te Tree ee 1) 
Ce Me a ara ne aaa ee 2] 


WORKING CONDITIONS 


Ho 


“kitchen,’? as many laundrymen ecall the 


orkroom —The washroom, or 


place where they wash the clothes, is im 
almost every instance the most poorl 
cared for part of the whole plant, and 1 
is usually located where it will be least 
In the of the 


wash’? laundry, it consti 


CONSPICUOUS. Case SO 
called 
tutes the whole plant, but, hygienically, 


the this 


"wet 


conditions are none better on 


account. 

The typical room is a long, dark, nar 
row one located on the main floor or m 
the basement of an old lott building Or, 
instances, in a garage building. 


i some 


There is usually a large door in front, 


3.3.8 
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nd there may be one or more windows 

the rear. When there is a = win- 
ow it is usually too dirty to admit 
iy light to the mterior. Skylights or 
indow space along the sides are the 
ception rather than the rule. In som» 
vases an exhaust fan is located in the 


usually wet and they wear either rub- 
bers or rubber boots. They work in 
teams. <A so-ealled ‘*‘washer’’ fills the 
machines with the soiled clothes and at- 
tends to the washing of them. The ‘*pul- 
ler’? goes about all dav lone pulling the 
wet clothes from the washing machines 





Fic. 1—Washing department in 
There is an overflow of soapsuds and washing materials from the ma 


chines, despite the fact that thev are 
room is dark and dirtv: the worker 


undershirt, which IS weft, 


rear. The floors are of cement, which 
is often in bad repair, and there is a 
continuous splashing of water upon the 
oor from the open revolving washing 
machines which line the sides of the 
room. Drainage is poor and there are 
NUMerOUS puddles of water. (See Io, 
|.) Periodically the air is filled with 
steam from the washing machines so that 
one can hardly see. (See Fig. 2.) When 
the door Is opened, especially 1) Coo! 
weather, there tends to be an uncomftort 
ible draft. Figure 3 is given by way of 
contrast with Figures 1 and 2. 

Type of Work.—The men tending the 
machines work at great speed if it is 


early in the week. Their clothes are 


a Class (C laundry. 


closed. The ceilings Are low : the 


Wears rubber boots and works in his 


and transferring them to ‘*trueks,’? in 
which he rolls them to the extracting ma 

chines. It has been estimated that in an 
average working-dayv he pulls 10,000 
pounds, or 9) tons, of wet clothes from 
the washing machines into the trucks. 
lle bends far over 11) order to reach the 
clothes in the washing machine compart 

ments and then lifts them, dripping with 
water, a distance of a couple of feet in 
order to raise them over the sides of the 
trucks. The ‘textractor’’ fills the large 
bowls of his extractine machines with 
the wet clothes from the trueks and su 

perimtends the wringing process. A gen 

eral “helper”? is sometimes added to the 


team, though this is rather unusual. 
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Hours.—Work in the 


means heavy, continuous labor for three 


washroom 


or four days a week and little or no 


work thereafter. The men frequently 
work thirteen to fourteen hours a day 
on Mondays; twelve to thirteen hours on 


Tuesdays; nine to ten hours on Wednes- 





hig, 2.—Washing department in 
Stenm mav be seen 


exhaust. 


days; a few hours on Thursdays; and 
usually not at all the remainder of the 
It must be borne in mind, in this 
that the 


time dome odd yobs (frequently of a 


week, 


connection, men spend thei 


very strenuous character) when they 
are not being emploved in the laundries, 
so that they cannot be regarded as tak- 
Ing a complete rest from Thursday to 


\Vonday . 


better class laundries this veneral sched 


[no all but the relatively few 
The men look 
the 


davs of the week, because they do not 


ule of hours is the rule. 


distinetly ‘driven’? during early 


usually go home until every bundle is 


washed, and they try to get through as 
fast as they can. They rarely take more 
few minutes for lunch and 


than a very 


often tend their maehines while eating. 


filling the room, 


Work in a washroom is strenuous and 
because of the long hours, it requires 
considerable endurance. As one watche- 
the men, one gets the distinct impressio) 
that they are working on their second 
wind a large part of the time. It was 
thought desirable, therefore, to find out 


‘ 


f+) - 
j 


ity 


ov 





a Class C laundry. 


There is no pProvis1on fo) propel 


as nearly as possible whether damage 
was being done by this apparently exces- 
sive amount of work, and a study of the 
effeet upon the heart and the vascular 
undertaken. 


SsVvstem as a whole 


Blood 


used as a basis. 


Was 


pressure determinations were 


and Hu- 


humidity 


Conditions OT Te Mi pre ratire 


midity.—Temperature — and 
readings were made by means of a stand 
ard wet and dry bulb hygrometer at the 
the blood 
They are presented in detail in 
Table 1. 


tremely high in themselves; but it is felt 


time of pressure determina- 
tions. 


In general they are not ex- 


that, because of the strenuous character 
of the work and the tendeney on the part 
ot the workers to perspire excessively, 


even the slightly increased temperatures 


J.T. 
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may be harmful by enhancing the un- 
toward effects of prolonged strenuous 
labor. 

Adolph and Fulton’ believe that dur- 
ing exposure to intense heat the diastol- 
i pressure is decreased as a result of 
the blood 
-olume is diminished because of the pro- 
fuse perspiration, and the blood returns 
nore slowly to the heart, which, in an 


the general vasodilatation: 


ittempt to compensate, pumps harder; 
in increased systole pressure results. 
This 


pulse pressure. 


combination gives an jinereased 

The humidity readings appear to show 
marked variations in the several laun- 
dries. This, for the most part, is an ap- 
difference, 
however, because the relative humidity 


parent rather than a= real 
obtained in a given case is entirely de- 
pendent upon whether or not there was 


iuy steam in the room at the time the 


reading was taken. In almost every 
laundry the washroom is filled with 


steam to a greater or less degree peri- 
odieally during the day. It will be ob 
served, the relative 


midities are fairly high at all times. 


however, that hu- 
In order to COMpare the blood pres- 
the 
with those of men who were doing some- 
what similar lifting of heavy bundles of 


sures of the workers in washroom 


clothes and working under equally great 


strain but who were not subjected to 
unusual atmospheric conditions, three ot 
the ‘*drivers’’? were examined. The 


blood pressures ot all three mel Were 
hioh. as will he SCE] by reference Lo 


Table 1. 
MieruHops oF EXAMINATION 


Blood pressure readings were made 1n 
each case in the washroom, each work: 


Fulton, W. B.: The 
Temperature upon the 


1924, 57, 313. 


Kffeet of 
(jreulation 


\dolph, OF r’.. and 
exposure to High 
Mian. Am. 


Jour. Physiol., 


f 


er stopping from his work just long 
enough to have them taken. 
ment used the standard 
The readings 
taken by auscultation over the brachial 


The mstru- 
was mereury 
Baumanometer. were 
The men 
were all standing when the blood pres- 


artery in the usual manner. 
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FIG. i) 
The 


spilling over, 


Washing department in a Class A laundry 
The 
They are supplied with hoods and are 
‘*trucks’’ are 


into the troughs, 


floor is dry. washing machines are not 


closed while in operation, The wiutel 


tight: thes empty 
sures were taken (usually there were no 
abit 
The 


systolic and diastolic pressures were re 


avallable). each restine’ his 


seats 


horizontally during the process. 


eorded in each imstanee. 


lh eVerVv Case Ot hioh blood Pressure 
a specimen of urine was obtaimed, the 
pulse rate was taken, and the heart was 
carefully examined. A careful venereal 


history was taken, and each married 


man was questioned as to his wite’s 
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TABLE 1.— BLOOD PRESSURE AND PULSE PRESSURE READINGS OF W ASHROOM WORKERS IN 
RELATION TO WORKING CONDITIONS IN THE SEVERAL CLASSES OF LAUNDRIES! 


Blo vl Pressure - 
Pulse Pulse Years in 


Systolic Diastolic 


I ' 


(‘lass A Laundries 


J. NM. 38 10) BC) 10) 7 TO 58 
VIS 3D 2h YQ” ) 9 
i. 4% 21 170 115 35 o4 I), 
M. f. ye 135 Ob? 93 13 
it. PP ’$ P15 5 50 YQ mo. 
Yr. S. 3 10 YQ) 30 3 TO Y() 
>» bh 2% 130 BO 50 6 
{ hy 38 138 i 63 1] 
J.B 19 0 40 50 2? mo. 
DJ 50 ITO LOO TO 80 > mo. 
5. M. 32 135 60) re 1 | 
3. M 11 110 60) 50 1 
PA. 12 105 45 30 6 mo. 
OE 35 145 Lod 5 Q() 10 
H. P 1] 170 65 105 LOO 9 
(;. J. 28 110 58 52 | 
Ick rh 130 Oo 65 ? 
WoS 32 10) TO 50 | TO 56 
B. ¢ 2] 125 45 50 3 
P.M 13 125 78 Wi Y 
L. B 36 110 60) 50 2 
oe 3D 130 40D 55 3 
(,. 1D ya 130 5 1 6 mo. 
(lass B Laundries 
t. mae 165 85 80 ats: % 08 76 
Ke. MM. "26 190 105 Y() 100 2 mo. 
KB. A 2Y 105 65 10) 5 
r. P. 2 190 108 §2 18 6 mo. 
SR ri 155 65 Q() 16 lt mo. 63 63 
~~ ae PP 24 145 110 35 8] 13 mo. 
r. Gi 93 150 100 50 8$ 14 
A. D. 12 135 80 55 24 (e4 $2 
1. ks vi 115 §2 633 88 115 
P.S °8 132 Q() 12 3 wk. 
J.B. 12 138 85 53 24 
A Pp 78 1) 5 0 3 
A. M 23 118 62 56 | 
P.M 93 105 60) 5 9 
$ "’ 130 80 50 | Q() 65 
y 97 hao 60 10) % 
AL 22 110 65 75 80 | 
1 | 23 10) 80) 10 2 
i2 21 121 75 10) L314 
133 ID 195 80 115 O% é 
11 ? OQ $5 105 OO 3 
15 ra 125 80 15 | 
Ht i] () Pa 05 53D 2 “2 da 
a 2 2 105 90 P15 O33 Oo mo. 
ID. W a 130 $5 is AU 
B. I >.) 110 ‘es 5 20) 
.. 2 38 38 G() $ ri 
ko a li res Q5 80 105 9 
( s 3 | | ) 05 0 | | 
tT. 19 ITO hoo TO) 0 1° 
J. ¢ 39 140 80 60) 1] i2 ta 
\. 11 "Y 142 $2 60) 85 9 
re. Ss 24 138 é2 56 70 3 
L. A 2Y bd 08 4é 40 | 
‘2 2% 120 BO 1() 2 
a. 50 135 QQ) 5 ri 


Temper- | Relative 
Name \ge Pressure Rate Washroom ature Humidity 


Outside 
lemper- 
ature 


I: 


19 


50 


50 


10 


67 


‘or classification of laundries, see main report, N. Y. State Department of Labor, A Study of Hygienic Con- 
ditions in Steam Laundries and their Effect upon the Health of the Workers, 1924. 









































MAYERS — FATIGUE IN STEAM LAUNDRIES DTD 


TABLE 1.—Continued. 


Outside 


——— , ven . 
hassniune ; cian hol Pulse Pulse Years in }emper- | aon’ Temper- 
Name Age . — Pressure Rate Washroom =" umidity ature 
Systolic Diastolic Fr. / Ie 
Class C Laundries 
r 29 150 91 56 84 3 70 56 50 
I. M. 33 L70 LOO 70 Y() % mo. 
c. 42 185 L110 75 78 15 
11 160 110 50 80) 5 
G 50 175 81 9] 9? 13 7% 67 15 
H. 29 155 60) 95 LO0 114 
P. 26 130 TO 6) 9 
J. 10) LLO 60) 50 6 mo. 
.. 27 130 80 50 2 60 16 a1 
Ss. 22 122 TO 52 5 mo 
». 3. 32 130 80 50 11s 
N. 29 155 Y() 65 92 15 mo 
; K. 20 120 75 3 21% 
». P. 20 170 115 55 Q? 6 72 9] 12 
(). 10 155 100 55 89 ) 
DW. 25 150 LOO 50 Q7 5 
» RK. 12 135 9() 15 20) 71 $2 50 
ob 12 135 g? 13 L'4 
1 { 11 175 LO5 70 $1 6 
} 31 155 8é 67 ra 3 
». 23 150 105 15 Qh 6 
| 27 155 Q() 65 LOO j 80 $3 90 
2 33 160 55 105 BY 6% mo. 
3 32 125 60 5 7 
| 30 180 9() 9() 88 114 
5 15 185 110 95 Y() 14 
6 13 185 Yi) 79 69 7 mo 
7 27 158 80 Ti 73 1] 
a es 37 120 70 50 ) 42 Q | 10 
. M. 3() 148 s| 61 78 2 wk 
SW. 19 158 Q§ 60) 68 10 
Fe 2 38 160 75 65 $1 10 mo 
A. Be. 15 130 79 65 19 
om 11 128 rate: LO 2 
i] 5 ye 155 95 60 YH 3 
B. H.! 25 170 80 Q() $9 7 mo. 
|B. 33 130 re BS } 70 $I s6 
\. H 28 130 68 2 } 
1H. 39 150 85 65 76 2 
x. os Ys 137 65 “2 15 
Ht. J. 22 155 TO 85 8h 
\ 35 155 Yt) 65 80 2 42 Q | 39 
33 160) 49 $5 $2 | 
rn S. ls 115 70 15 3 
, B. 26 158 78 80 89 3 mo 
A. M. 25 160 LOO 60) 88 | 
H.R. 21 130 85 15 t} 72 y] 1] 
~ B 10) 130 80 50) | 
HH. 38 110 85 65 12 
(; 19 130 65 42 () 6 mo. 
1) 2Yg 165 hog 65 gy? 3 


Driver 
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miscarriages, All persons having albu- 
min or casts in their urme, all persons 
having organic heart murmurs, and al! 
persons suspected of having syphilis 
were dropped from the series, 

An attempt was made to obtain what 
might be called a hypertension history, 
this failed. 


stolid, sturdy type and tended to mini- 


put The men were of the 


mize all of their ailments; in fact, they 
were often entirely unconscious of them, 
and prided themselves so much upon 
their strength and physical fitness that 
it soon became apparent that their an- 
swers were entirely unreliable, 

lor Purposes of convenience the fol- 
the New York Life 
Insurance Company were taken as the 
standard, A 12 
either way is regarded by this Company 
Also, cl 


pulse pressure no greater than 55 to 40, 


lowing figures of 


per cent. deviation 


as Within the ranee of normal. 


revaradless ot systolic pressure, 18S Fe 


quired, 


ry uUSTOlIC Pre NNT ¢ 


Age pedaae. 
Re ese irae 120 
alias ae eae Ze 
Se ey ere ne 126 
Se ee ry 150 
See ee Lenten Be 


(‘LINICAL FINDINGS 


All of the findings have been presented 
Table 1. 
further analyzed in Figures 4 to 8. 

In Kieure 4+ the 
SUFCS are distributed according to age. 


11) detaal 11] Thev have heen 


systolic blood pres 


The curve indieates the normal tor the 


Various ages. It is worth noting how 
large a percentage of high systolic pres- 
sures are to be found in the vounger age 
groups, and how extremely high are the 


blood 


voung 


Individual pressures of some otf 
the (of the 110 
included in the series, 52 had blood pres- 


Men. 


Very Mien 
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sures above the 12 per cent. variation 
limit regarded by the New York Life In 
surance Company as the upper limit o! 
normal. Twenty-nine of these were mor 
Of thi 
readings taken in Class A® laundries, 
4, or 17.5 per cent., were high. Of the 36 
readings taken in Class B laundries, 16. 
Of the 5] 
readings taken in Class C laundries, 32, 
Of the 
elehteen laundries, three were Class A, 


than 25 per cent. above normal. 


»)*) 
id 0D 


or 44.4 per cent., were high. 


2 


or 62.7 per cent., were high. 


six were Class B, and nine were Class C€, 
Krom this there would appear to he a 
fairly definite relationship between 
working conditions in the several classes 
of laundries and the number ot high 


blood pressures found, 
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re IG 1. SVSTOLLE ood pressures 1 relation TO 


The 


rious ages, 


res ot workers. 


ag curve 
for the va 


indicates the normi! 


pre ssSure 


the diastolic blood 


pressures distributed according to age, 


Kigure 5 shows 


the curve again representing the normal. 
The large number of very low diastolic 
striking fact im 


pressures is the most 


“Laundries were ¢lassified as A (good), B (fair), 


and CC (bad For details as to classification, see 
misty report, NX. Y¥. State Department of Labor, A 
Study of Hygienic Conditions in Steam Laundries 
and their Effect upon the Health of the Workers, 
1024, 

i. 


Nov., 1924 
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is chart. As was the case with the 
‘vh systolic pressures, the low diastolic 
vessures seem to occur somewhat more 
‘ten among the vounger men. The lew 
‘astolie pressures in the case of these 
en are to be explained by the facts 
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Nye 
Diastole blood pressures in relation to 


es of workers. The eurve indieates the normal! 


vessure for the various ages. 


| 


|) that the men are hot and perspire 
freely while at work, which means that 
ere is a considerable increased periph- 
ral circulation with dilatation of the 
‘apillaries and smaller arterioles; and 
2) that there is very probably a de- 
creased vascular tone as a result of over- 
ratioue, 

The high pulse pressure which results 
rom the combination of the high systol- 

and the low diastole pressures 1s 
shown in Figure 6.) It will be observed 
that the readings are almost all well 
bove the 50 mm. limit set by the New 
York Life Insurance Company. Some 
of these are extremely high; the highest 
wcompanving the higher blood pres- 
sures as a general rule. 

In Figure 7 the pulse rate is plotted 
vith reference to systolic blood pressure 
indings, and it may be readily seen that 


the pulse rate tends to increase with the 
systolic pressure, When one stops to 
consider that as the svstolie pressure In- 
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Kig. 6.—Svstolic blood ‘ressures in relation to 
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pulse pressures. 
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Gysro/ic Presauce 


Fic. 7.—Systolic blood pressures in relation to 


creases both pulse rate and pulse pres 
sure increase at the same time, one is 
brought to a true realization of the seri 
ousness of the strain to which the hearts 
of these men are being subjected. 

The percentage deviation from the 
normal systolic pressure was calculated 
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for each of the men studied, and the re- 
sults were plotted in Figure 8 with ref- 
erence to the duration of employment in 
order to see whether any relationship 
could be found. There appears to be 
none, The beginners apparently feel 
the effect of the strain very early, and 
those employed for some time do not 


seem to sueceed in adapting themselves. 





with organic heart lesions were exclude 
from the series. There are, of cours: 
very tew men of this type to be foun 
in the work. 


LABORATORY FINDINGS 


The speeifie gravities of the urine; 
were done in each case and were found 
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Ducatron of fresent Lrplogment 


RIG. &. Percentage oft deviation from normal svstolie blood pressure Ln 
relation to duration of present employment, 


A clinical examination of the heart 
helped to confirm the conclusions from 
blood Pressure ana pulse determina. 
tions. The men are practically all thiek- 
chested and heavily built, and vet. the 
apex beat could in very many instances 
be seen with ease. On palpation it Was 
found to be abnormally forceful and in 
almost every case it was at least 1 em. 
outside the mipple line. Percussion was 
not Very satisfactory because of the 
noise, so that these results were not re- 
lied upon at all. In almost every case 
the second aortic sound was markedly 


accentuated. The sounds were reeular. 


As has been previously stated, the met 


to be somewhat high. The range was 
from 1,020 to 1,035: the average was 
1.026. This was thought to be due to 
the fact that the men perspire very free- 
lv at work, and exerete much of the 
water in that wav, making it necessary 
for the kidnevs to exerete a concentrated 
urine in order to get rid of the normal 
Waste products. 

In five CaASCS, the following blood pt 
aminations were made’, 


1. Wassermann 


T he blood tests were made hy Miss Helen Rivkin, 
MOA. in the biochemistry laboratory at the Colley 
if Physicians and Surgeons, Columbia University. 


I" STS were mude Upon whole blood, collected In Tt! 


undries from the vein in the usual manner, 
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9 Blood chemistry, including 
Sugar 
Non-protein nitrogen 
(‘hlorides 
Serum protein percentage 
» Red and white cell counts 
{ Differential blood counts 
> Hemoglobin 


Chese examinations showed nothing 
bnormal, The interesting points 
rought out by the negative results, how- 
ver, were two: (1) that there was no 
itrogen retention; and (2) that there 
as no merease 11) the blood sugar cde- 
spite the fact that the men were engaged 
in such heavy, muscular work. 

The series is too small. of course, to 
ut much dependence upon it as 1 
stands, but the results are suggestive. 
urther work had to be discontinued for 
ik of time. For this reason, also, an 
investigation imto the possibility of al 


nereased seeretion of adrenaline in 


these cases had to be postponed for some 


future date, although it would have been 


of considerable interest. 


in two cases the urime was tested for 
indole, skatole. and phenol because of 


the belief that in the condition known 


as *tessential hypertension’? an inerease 


in all of these substanees is to be found. 


There was no imerease in these cases: 


and because of the faet that the methods 


used in testing for these substances are 
still of questionable value, it was decid 
ed to do nothine further in this con 
nection, 

It might be well, in closing, to deseribe 
i detail the ease of a man from the 


Washroom of a Class C laundry who 


came to the medieal Inspector’s office on 


a friday evening when the laundry had 
peen Closed for a dav and a half. He 
Was an Italian, 45 vears of age, who had 
vorked in the washroom for fourteen 
Vears., His blood pressure Was IS) 


<Vstohe and 110 diastolie when taken in 


the laundry while he was at work sev- 
eral davs before. His urine was nega 
tive at that time. Despite the fact that 
he had been resting for more than a day, 
his blood pressure continued high—190 
systole and 100 diastolic. His urine 
Was again negative. He came because he 
sald that he had been feeling ‘fall in”? 
for several days, and he looked it. His 
lips were cvanotic, and he had a very 
marked dyspnea. There was no edema 
as vet, however. His pulse was 7, 
evidently his heart was still compensat- 
ing, although it was obviously on the 
verge of collapse. In addition he had 
siens of saero-iliae straim on the left 
side, and an inguinal hernia of recent 
origin. He felt that he could not go on 
working and vet he could not afford to 
stop. Needless to sav, he was sent to thi 
hospital at once. 

His appearance in the office about the 
time that this study was being brought 
to completion was truly dramatic, for 
he seemed to sum up all that the wash 
room can do to aman in fourteen vears. 
The surprising fact is that he stood up 
under it so long. Many of the men have 
been in the work for even longer periods 
of time. Two points must be borne in 
mind, however, in this connection: (1) 
threat only the strongest apply for that 
kind of work; and (2) that those who 
have had to drop out because of cardiac 
failure and collapse are not to be found 
at work when the medical tmspection is 


heme made. 


(hON rt SQ) N 


I. There were found to be the tollow 


me evidences of eardiae strain: 


a. An abnormally high systolic blood pres 


i) An abnormally low diastol (¢ JPPOCSSLPE 


¢, A high pulse pressure 
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d. A high pulse rate 
e. Sheht cardiac hypertrophy 
fr. An accentuated aortie second sound 


) 


y. The inerease in both pulse pressure and 
pulse rate seemed to become more marked as 
the systolic pressure rose 


2. These conditions appeared to have 


a definite relation to the conditions of 
work in the several classes ot laundries, 
being much less prevalent, on the whole, 
in those of the better Ivpe. 

> No relation could be established 
between these findings and either the 
age of the worker or the duration of his 
emplovment, 


+ Laboratory tests revealed 
a. lLrines of somewhat hieh specific grav 


lL), Absence ot aliy hnitroven retention 
No increase in the blood sugar, despite 
the taet that the heh ave eneaced in) heavy. 


muscular work 


» Work in the washine departments 


of all but the very best laundries must 


be regarded as definitely injurious t 
the health of the workers, constituting 
a strain upon their hearts and vaseulan 
systems as a whole. 

6. Experience in the few model laun. 
dries has demonstrated that the condi- 
tions which make for excessive fatigue 
are nowise inherent in the industry and 
can be readily eliminated by attention to 
proper methods of organization’, the 
introduction of proper labor saving de 
vices, ete. 

‘. Itis felt that the method here em- 
ploved of appraising, in a general way, 
the extent to which the men in the wash- 
rooms of the New York steam laundries 
are being overworked nas general ap- 
plicability to other industries where the 
muscular work is heavy and the hours 


are lone. 


PRO) detal eq recommendations, Lee mam report, 
Labor, A Study ot 


Laundries and thei 


=, state Department ot 


Hygienie Conditions in Stean 


I ffeet upon the Health of the Workers, 1924. 


























\N INVESTIGATION OF THE 
H. M. Vernox, M.D.,. ann 
[INTRODUCTION 
| N the last few years a number of 


investigations have been made on the 
itmospheric conditions in coal mines, 
ind 1920 the the 
Control ot Atmospheric Conditions in 
Hot and Deep Mines has published 
four reports (1) (2) (3) (4), embody- 
Of the 
importance of the subject there can be 


since (‘ommittee on 


ne much valuable information. 





0 question, tor it concerns the health, 
comfort. and efficiency of hundreds ot 


thousands otf underground workers. 


| \loreover, it is becoming increasingly 
| important as the more superficial seams 
| are worked out and the deeper and hot- 
ter seams attacked. 


are Atmospheric 


conditions underground can be = ¢on- 
trolled to a large extent by ventilation; 


he 
tained, not only as to the tempera- 


henee accurate imformation should 
tures met with in the working places, 
but as to the actual extent of alr move- 
ment. Until recent vears the only ex- 
act method available for measuring’ air 
currents was the anemometer, and this 
iustrument is admittedly inaccurate at 
low air velocities. In fact, the degree 
of alr movement met with in most work- 
hg places is insufficient to move the 
at all. But 


different position, 


in 
to 
the kata-thermometer invented by Dr. 
Leonard Hill (5) (11). This instrument 


is especially accurate at low air veloel- 


instrument we are now 


a very thanks 





ties such as cannot be measured by the 
anemometer, and we can now easily 
‘Received for publication June 2S, 1924. 
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ATMOSPHERIC 


CONDITIONS IN COAL 


MINES BY MEANS OF THE KATA-THERMOMETER* 


T. BEpDFOoRD 


Investigators for the Industrial Fatigue Research Board, London 


measure the air currents in every air- 
way and working place of a mine. 
Considerable use has already been 
of the kata-thermometer in the 
gold mines of South Africa (6), and to 
a less extent in Brazil (2), but only a 


made 


few observations have hitherto been re- 
Britain 
(3), and the data given are incomplete 
and 


eorded in coal mines in Great 


irreconcilable. Hence it seemed 
to the 
of the instrument by a systematic in- 


worth while demonstrate value 


vestigation, and this we have done in 


three pits. Pit A had a shatt 1,260 feet 


in depth, and four seams, 2! to 7 feet 
in thickness, were beine worked. The 
dip was usually 1 in 3, and we made 
observations in each of the seams, at 
depths varying from 515 to 1,682 feet 
below the surtace. Pit B had a shaft 


1.S6S teet in depth, and three seams were 
being worked, but we investigated only 
the feet thick, 
which had a dip of 1 in 5, All of it was 


heme’ worked above the level ot the pit 


lowest seam, about 9°4 


hottom, and we made observations. at 
depths varying from 1,518 to 1,690 feet 
below the surface. At pit C, with a 


1.214-toot shaft. five seams were being’ 


worked, and we made observations in 
a 4-foot and a 74.-foot seam, at depths 
varving from 980 feet to 1,254 feet be 
low the surface. This pit is a naked- 
light pit, but pits <A B 


fiery, necessitating locked lamps. 


and are very 
All 
are situated in the same coal field, with 


14 The pits 


are worked partly on the ‘‘pillar and 


in miles of one another. 
stall’? system, and partly on the ‘‘long 


wall’? system. In the former system, 
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headines, about 10 feet im width, are 


driven into the eoal taee at intervals, 


sooas to leave a series of pillars which 
support the roof. In the latter system, 
the whole of the coal is removed at onee 
over abroad sub- 


Without first 


dividing it into pillars. 


Pace, 


Apparatus [EMPLOYED 


The kata-thermometers used were at 


tached by ai clamp to ai brass rod 


screwed On toa telescopic photographic 


1] voc] stand. The brass rod, ls) meches 
| 


1 ae ined. eould CAST nye unscrewed 


and packed away ina baize-lned mstru 


ment case, alone with the tripod ana 


Other apparatus. “Phis form of support 


most convenrent. as the kata 


fixed oat herelt 


above the 


proved 


eorld aye clli\ from () 


Inches to ie beet eround, 


The 


means of 


however irregular it might be. 
taken Dy 


The 


leniperature Wels 


Whirling hverometers. standard 


ized Mdneyv  sling-hygrometers used 
were revolved 2oO to 500 times a min 


ute and were tound to atta a steady 
halt 


velocities 11) 


one and one nild 


temperature in 
lor 


the mat 


Utes, MeASULTING aL 


air-wavs two anemometers 


were used. A number of comparisons 
the 


Varlous 


between the lustruments and kata 


thermometers were made in 


the an 


move at all 


was tound that 
did not 


airwaves, and it 
ClNOMeTCLS with 
velocities of less than 60 feet per min 
they discordant 
Lo) 


At higher velocities they became 


ute. while Cave Very 


than 


results at velocities ot loss 
beet, 
Increasingly more reliable, but the mak 
CTs did hot calibrate them bor velocities 
this 


needed a Cor 


ot less than 300 feet, and ePVelL al 
Instruments 


LO and 16 


[lenee it is probable that while 


veloelty Our 


rection ot per cent. 


respec 


- ] 
2 
rIV@ly. 


nyhnemometers are the most Convene 


and aceurate lustruments tor veloeities 


above the figure mentioned, the kata. 
thermometer the 


veloeities in 


should be used for 


estimation of all lower 
mines. 
KariRLy ApDE- 


(OBSERVATIONS SHOWING 


QUATE AtR VELOCITY 


lt Is convenient LO deseribe first SOMC 
ot the 
vith. 


best ventilated sections we met 
In pit B, a long-wall face was 
Investigated over a length of 383 vards, 
observations of temperature and air 
velocity being made at six points situ 


ated at distanees of 1.656 to 2.039 vards 


from the surtace. The kata was fixed 
about 2 teet from the face, + feet trom 
the floor level, and lI’, teet from the 


roof, or roughly at the spot where the 


ais - ~ 


Ric. 1. 
served in pit DB. 


Temperatures and air velocities ob 


when he 
At each 
planted our two sets of appa 
about 20 feet 


independently, 


chest ofa hewer would COC 
Was using his pick on the face. 
spot we 
made 


the 


ratus apart, and 


and 


observations 


heals oft the results obtaimed Are re 
corded egraphieally im Figure 1. We 
found that the dry bulb temperature 


rose from 90.1 F. at the shatt bottom 
to Of.0 at the first spot investigated 
on the lone-wall face, and at further 
spots it showed, on the whote, a ten 


deney to rise, till it reached a tempera 


ture ot «1.0 The wet 


at the final spot. 
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bulb temperature was usually about 3 
The 


dry kata cooling powers varied from 


below the dry bulb temperature. 


5.9 to 6.7, and the caleulated air veloei- 
ties at the six localities were 33, 31, 34, 
tl. 47 and O1 feet per minute respec- 
tively. This gradual rise ot velocity 
the number 


{ alv-wavs running at right angles to 


was due to presence of a 


the lone-wall face, whieh brouewht sue 
cessive air supplhes from a main air 
way. 

Hill 


cooling power of 6 Is suitable only for 


heht 
manual work, one of 10 being necessary 


According to (9), a dry kata 


sedentary workers engaged in 
to prevent pronounced sweating In men 
The 


were all 


engaged in heavy manual work. 


hewers at the lone-wall face 


shirtless and were wearing’ with 


Vest Ss 


short sleeves, or no sleeves at all, and 
all of them, so far as thev were ob. 
served, were perspiring treely. It is 


that full 
efheiency can be attaimed by 


possible, however, 


working 
a heavy 
manual worker in air with a kata value 
of 6, though it begins to fall off at lower 
cooling powers, (rensteln and Ireland 
(6) made a number of observations on 
a native bov in a Rand mine. He was 
allowed to work a rotary ergometer al 
which had a 


wet bulb temperature of 87°, a dry kata 


various stations, some. ot 


eooling and a wet 


power of 1.5, 
power oft 4.4. 


made on a hammer boy, and it was con 


kata 
()ther observations were 


cluded that if the efficiency of the work 
ers at a dry kata cooling power of 6 
be taken as 100, their efficiency at cool 
2, 4,5, 2 and 1 1s 90, 80, 


The 


Ine powers ot 


“O, 60, and 


i) respectively. COr 
responding wet kata cooling powers 
were found to be 16.0, 13.6, 11.2. 8.8, 


6.4, and 4.0, but admittedly there can 
hot be a close correspondence between 
these Two powers, as the Ole depends 


almost entirely on the dry bulb temper 
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ature, and the other, on the bulb 
(cf. 7). 


Qn Orenstein and Ireland’s standard 


wet 


of 6 tor dry kata cooling power and 16 
the men at the 
long-wall face of pit B should have lost 


for wet kata’ power, 


none of their working efficiency. In 
some of the sections at pits A and © 
the working conditions were even more 
the 3bo-foot 
A the dry bulb temperature at 


favorable. Thus in seam 
at pit 
the lone-wall face was found to range 


o+.4 bulb, 


from ov.S8 The dry kata cool 


from to 57.0 , and the wet 
to 96.5 
ing power ranged from 7.6 to 9.7, and 
1/.4 to 22.6. 
lated air velocity ranged from 25 to odo 
feet this 


adequate, as the hewers at the tace kept 


the wet, trom The ealeu 


per minute, and Was quite 


on their shirts as well as their vests 


during work. 
In the 2!.-foot seam at pit 


A the dip 


Was In some places as much as 1 in 2 


oy 


and observations were made at four 
working places of the long-wall face, 


situated from 1,420 to 1,714 vards from 
the surface, and at a depth of 1,124 to 


a feet helow eround., The dry bulb 
temperature varied trom 66.60 to O27, 
and the wet bulb trom 64.4 to 68.9 


The dry kata value ranged trom 7.8 to 
6.8 at three of the places, the wet kata 
from 17.5 to 19.8, and the air velocity 
from 62 


to (6 teet per minute. Hence 


the atmospheric conditions were fairly 
adequate. 
SHOWING SOMEWIIA' 


AIR 


(OBSERVATIONS 


INADEQUATE VELOCITY 


At pit 


7-foot seam was split into four cireuits, 


A the air supply to the matin 


and we tested the atmospheric eondl 


tions at four or five typical working 


The 


will he 


places in each eireutt. results ob 


fainmed in one erent deseribed 


Si parately, as the were complicated Hy 








84 


the presence of Compressed air inject- 
ors, but those in the other ecireuits were 
somewhat similar, so they are recorded 
in Table 1 as averages. 
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kata averaged only 4.7 and the wet kata 
11.8, while individual values fell 
low as 3.7 and 10.1 respectively. These 


as 


low cooling powers were due chiefly ‘to 











TABLE 1.--MEAN RESULTS IN THREE AIR CIRCUITS AT PIT A 
DRY WET 
DISTANCE DEPTH BULB BULB DRY KATA WET KATA \IR 
PLACE FROM BELOW TEMPER- | TEMPER- COOLING COOLING VELOCITY 
SURFACE SURFACE ATURE ATURE POWER POWER 
vds. fi. F. F. ft. per min, 
Surface i.4 I2 38 
Shaft bottom 10 1.260 19 | i8 0 
First working place. 1.363 210 663 63.2 6 | 16.3 3D 
(5.1 to 7.9 13.1 to 20.2 
Second working place, 1,120 1,244 65.9 62.9 4.4 ye a6 
».. to 8.8 14.6 to 21.2 
Third working place, 1.528 1.208 66 6 61,4 6 6 lo 7 1] 
6.0 to 7.0 16.0 to 17.3 
Fourth working place 1.700 1.155 10.1] 68.9 t.é 11.8 14 
3.6 to 9.2) 10.1 to 13.2 


The seam was mined on the pillar and 
stall sVstem, and the results deseribed 
were obtaimed in headings. In order to 
divert the air current in the air-ways 
from which the headings are driven to 
of the 
Ing at the coal face, it is customary to 
brattice ot thick 
eloth near the middle line of each head 


the nerehborhood hewers work 


erect a partition Or 


Ing. In consequence, the air has to pass 
alone the ‘tintake’*’ side ot the brattiece 
and round the tront supporting prop ot 


the brattice to the *treturn’’® side, trom 


Which it passes back to the air-way. 
One of us investigated the intake air 
on one side of the brattiece, and the 
other, the return air on the other side, 


and We took Mlealis ot the pairs ot data. 
As he 


tion, the atmospheric conditions at the 


will shown in a subsequent sec 
working face must have been distinetly 
less favorable than those now recorded. 
In the first three working places the dry 
kata eooling power Was over 6 and the 
16, 
dividual instanees it sank to 5.4 and 13.1 
In the fourth 


wet kata power over though im in 


respectively. working 


place of each eireut, however, the dry 


deficient air supply, as the air current 
averaged only 14 feet per minute. 

In the fourth air cireuit of the seam, 
which was situated at a greater depth 
in the mine (1,627 feet on an average), 
the air current was considerably aug 
the of 
pressed air Injectors. These were fixed 
30 teet 
The compressed air was 

the 
pipes, and it certainly had a consider 


mented by Introduction com. 


in some otf the headines about 
from the taee. 
surface in. steel 


conveyed from 


able etfeet on the ventilation. The ae 


tual air veloeities observed in five sue 


eessive headings were 52. 31, 58, 111, 
and oo teet respectively, but as the dry 
bulb temperature varied trom 72.5° to 


73.0 , the dry kata cooling powers were 
rather low, all but one of them ranging 


from 4.8 to of. 


ture ranged trom 70.8 


The wet bulb tempera 
to (1.0, and the 
wet kata cooling power, with one excep 
12.0 to 15.6. Henee the at 


eonditions were 


tion, trom 
mospheric somewhat 
trying in spite ot the compressed air, 
and probably reduced the efficiency of 


the men appreciably. 
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IBSERVATIONS SHOWING INADEQUATE AIR 
VELOCITY 


At pits B and C we had not time to 
nake series of observations in all the 
‘ir circuits as we did at pit A, so we 
sked the manager in each instance to 
low us to visit what he regarded as 
he worst ventilated section of his mine, 
1 addition to some of the better see- 
ions. The reeords obtained in the 
yorst section at pit B are shown in 
lable 2. In two headines observations 
vere made at the face, as well as in the 
iitake and return air-ways, and it will 
be seen that in one of them the wet bulb 
vas at 73.6°. Since the brattice was 
)») teet from the face, the air at the 
face itself was absolutely stagnant, and 


at a long-wall face of the 4-foot seam 
were investigated, and the data ob- 
tained gave air velocities of 11 to 24 
feet. The dry bulb temperature varied 
from 67.8° to 71.5°, and the dry kata 
eooling power from 4.6 to 5.2. The air 
was nearly saturated with moisture, as 
the wet bulb temperature was only 0.5° 
to 0.9° lower than the dry bulb. In con- 
sequence, the wet kata cooling power 
was low, and ranged from 11.6 to 15.1. 


MEFECT OF Bratrick on AtrR CURRENTS 


In order to vet a good circulation of 
alr at the face of a heading, it Is neces 
sary to advance the brattice, which sep 
arates the intake and return air, as near 


as possible to the tace. It seems worth 


TABLE 2.—BADLY VENTILATED SECTION AT PIT B 


WEI 
DISTANCE DEPTH BULB BULB DRY KATA WEE KATA ATR 
PLACI FROM BELOW TEMPER- rEMPER- COOLING COOLING VELOCITY . 
SURFACE SURFACE \TURE \TURI POWER POWER 
vds fl. F’. Fr. ff. per mun 
Surface a, 6 22.8 
Shaft bottom 623 1.868 04% si Ie 
\ir-way to section 2.123 1.690 68.0 63.3 i.a 24.6 80 
No. 12 heading (intake 
and return 2,143 1.60% i2.4 67.7 ..7 13.8 21 
No. 12 heading (face tA. Q.2 5.6 lO i) 
No. 9 heading (intake 
and return) ? 816 1.617 44.1 9 | 1% io.a | 
No. 9 heading (face 16.4 42.6 >] 9 5 () 
Long-wall face 3.216 1.655 14.8 (0.3 es te. 29 
Return air-way 3.306 1.662 44.2 09 6 6H 4 19 9 103 


vave a dry kata value of 5.1 and a wet 
kata of 9.5. In the other heading the 
brattice was 15 feet from the face, and 


the alr was so stagnant as to give the 


dubious velocity ot + feet per minute 


(the kata-thermometer giving very un 


certain readine’s at velocities below & 


feet per minute). At the long-wall face, 
100 vards further on in the air circuit, 
the atmospheric conditions were about 


as good as in the intake and return of 


the headings. 


At pit C the atmospheric conditions 





DRY 


while to quote numerical data im order 
to emphasize this point. In most of the 
headings investigated, we tested the 
atmospheric conditions at two points 
about the middle of the intake and re 
turn channels and 6 teet from the fore 
most brattice prop; also at two other 
points situated about 2 feet from the 
face where the hewer was at work and 
6 teet from one another. Only eight 
complete sets of readings were obtained, 
and these are recorded in Table 3. In 
one instance, when the brattice had 








PSO 


Slo feet of the 
air current 


been advanced to within 
the 


Cent. as 


Pace, hace Was i4 per 


ereat as that in the intake and 


return. When it was 6 or & feet away, 
only a little more than half of the air 
reached the face, and finally, when it 
beet 


as could be 


Wis OO away, none of it—so far 


measured—reached the taece. 


The data show that, within the limits 


of experimental error, the am at the 
face was hotter than the intake and 
return air, thoueh there was very 
little ditference when the brattice was 


IZ fect 


Wiis 


or less from the face. When it 
ld to oo Feet away, the face tem- 
perature showed an average excess ot 
lh} 0 (dary bulb) 


so that 


y+) 


and 2. (wet 


the hewer at the face was sub 
jected not only to a slower air current, 
hotter 


air than he would have experienced with 


but to oa distinctly and moister 


brattieme, 


Pood 


(COMPARISON OF CooLING POWERS OB 


SERVED IN Coat Minina witH THOSE 


IX OvruerR INDUSTRIES 


the kata-thermometer data 


ave 


Thoueh 


collected insufficlent im number, it 


Is worth while to compare them with 
one another and with the results of ob 
servations im other industries, so as to 
Indicate the Importance of turther 11 
vestigation. All the kata cooling pow 
Table 4, 
Which shows that about 10 per cent. of 
than 4, 


\\ hile 4 per Celt. Were less than 49 The 


obtained are classified im 


@rs 


the dry kata values were less 


median { ()}' miidale ) cooling power (yt 


the observations made at lone-wall and 


pillar faces was 6.2, which is) shehtly 


above (Orenstemn and lreland’s CHICLENE 


limit. ‘The observations in the intake 
and return of headings gave almost the 
Sallie median cooling power, so the 
drawers, who usually stand near the 
front brattice prop when fillime their 


bulb). 
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tubs, would experience almost as favor 
able workine conditions as the hewers 
At the face of the 
headings, however, the median dry kata 
cooling power was only 4.9, and the wet 
kata cooling power was 12.7, so that the 


at a lone-wall face. 


hewers were working under conditions 
which probably induced no ineconsider 


the 
high humidity of the air in the pits, the 


able loss of efficiency. Owing to 
wet kata cooling power was rather low 
In most of the working places investi 
vated, even at pillars and long-walls. 

The dry kata cooling powers at first 
sight compare favorably with those ob 
served in other industries (cf. 8), for 
In cotton-weavine sheds the median 
cooling power in winter and summer 
was 4.8 and 4.5 respectively; in potters’ 
shops it was 9.6 and 4.5, in printing 
works, 6.2 and 4.8, and in boot and shoe 
factories, 7.4 6.4. In 


summer observations gave a median of 


and laundries 


o.0 (cf. 12), but there was very little 
heavy manual work in any of these in- 
dustries. Coal mining stands quite 


apart, in that most of the underground 
labor is of a very heavy character. 

The air velocities observed in work 
Ing places are classified in Table 5, and 
that at 
pillar faces, and in the intake and re 


it will be seen long-wall and 
turn of headings, the median velocity 
was over 30 feet per minute. This rate 
compares favorably with that observed 
In other industries, for potters’ shops 
eave winter and velocities of 
ly and 21 feet 


works, velocities of 2O and 18 feet, cot 


SUlNMLeLr 
respectively, printing 
>) teet, 


ton-weavine sheds, of 27 and 


— 


and boot and shoe factories, of 35 and 
oi feet. At 
however, the median velocity Was only 
l6 feet, or that 


any of the mdustries mentioned, 


the coal faee of headine's, 


than observed in 


less 


ln most factories and workshops the 


J. 7. 
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TABLE 3.—AIR VELOCITY AT FACE IN RELATION TO DISTANCE OF BRATTICE 

PERCENTAGE — peMPERATURE OF INTAKE | DIFFERENCE OF TEMPER- 
AST ARCS prise AIR = Taweee © \ND RETURN ATURE AT FACE 
OF VELOCITY . AT FACE 
VELOCITY 
RATTICE IN INTAKE - wae ON VELOCITY 
ROM FACE | AND RETURN IN INTAKE DRY WET DRY WET 
AND RETURN BULB BULB BULB BULB 
fi ft. per min. | ft. per min, F. FP. 
3146 15] 11] r $2.2 7TL.O L() 3 () 2? 
6 118 3D 4 42.8 i1.%¢ L() 2 () 2? 
$ 61 11 61 60 4 56.0 () 2 0 0 
|? 76 33 13 06 6 O14 0 0 5 
15 >| |, 19 12.4 67.7 L() 2 & 
>) 30 1] 36 70.6 69 9 1.2 1.6 
33 9 15 38 69 | 68.7 3 0 3 
3 3 () () “4.1 9 | > = . 2s 
TABLE 4.—COOLING POWERS AT WORKING PLACES 
DRY KATA COOLING POWER WET KATA COOLING POWER 
HEADING HEADING 
aaa pada INTAKI wales INTAKI _— 
POWER = WALL POTAI a : WALI POTAI 
AND FAC] ) AND FACH : 
FACE FAC 
RETURN RETURN 
nder 1.0 3 6 () Y 
{Oto 4.9 2 | 8 11 
50 to 5.9 o | 11 6 
60 to 69 < 3 13 25 
Qto 7.9 8) | 8) 3 

8Oto 9.9 | 6 8 () | () | 

0.0to 11.9 | () 2 ) | ) 14 

I? 0 to 13.9 2 | > 1} 

11.0 to 15.9 $ 3 16 rae 

16.0 to 17.9 Y 3 10 DD 

8&0 to 19.9 9 () $ 10 

00 to 21.9 | z | 

~ O or more | () 2 3 

oot; seer ‘ _ = 

Fotal observa 28 19 18 95 28 19 18 95 

tions 

\ledian H | 1.9 6.2 >.9 11.0 12? 7 Ld. 7 1603 

TABLE 5.— VELOCITY OF AIR CLRRENT AT WORKING PLACES 
HEADING 
LONG-W 
RANGE OF VELOCITY INTARI — POTAI 
AND PACK PACH 
RETURN 
if per yridvi if pre r vr if pe rr vritti if pe rv {/ pre rovrii@r. 
Oto 9 () | | -" 

lO to 19 $ $ 1] Zé 

20 to 29 | 1 | 16 

+0) to 39 | f 1] 
10 to 19 | 4 Y 

90 © 59 2 ? = Y 

Ht) te, OO 9 | ) 1] 

Lov or more | | ” ri 

Pet il observations 23 19 ti Q5 

\ledian > | 16 | Py 
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cooling power of the air undergoes con- 
siderable diurnal variations, owing to 
the daily rise and fall in the tempera- 
ture of the air outside, and to the heat 
arising in the course of the industrial 
Processes, Ih eoal mines, however, 
there is extremely little variation, ow- 
ing to the fact that the temperature dif 
Ferences of the surface air are reduced 
by the transference of heat to or from 
the walls of the shaft and air-ways, and 
owing to the evaporation of moisture. 
Our observations showed that the diur 
hal temperature variations in the work 
I. but other evi- 
that 


preciable seasonal variations in the tem 


ings were less than 1 


dence (3) ) Sugevests there are ap 
perature, 

ln considering the cooling power of 
the air experienced hy the miners, all 
other tactor has to be borne in mind 
hesides those of lemperature and ven 
tilation. This is) the body movements 
made by the miners when carrying on 
their work. As we have poimted out 
elsewhere (9), the head movements are 
more important than the body move 
ments, as the head and neck are uneoy- 
ered, while as a rule the body is pro 


tected by clothing and accordingly feels 


the air movements much less. We 
found that by watching the extent to 
Which the head of a worker moved in 
one direction or another for a minute 
or two at a time (estimated by stop 
watch), fairly consistent results were 
obtaimed among pottery workers. We 


have made similar observations on 


miners, and we found, for instanee, 

that one hewer, standing up and_ pick 

head 

1) feet per minute; when shov 
tub, he 

27 feet, and when drilling a shot hole, 


’0O teet. 


ine’ at the coal faee, moved his 


about 
moved. it 


eline eoal toward a 


Another hewer moved his head 


22 feet per minute when drilling a shot 


a —Z—Z—™™ <—— 





INDUSTRIAL HYGIENE 


hole, but less than 10 feet per minut 
when lying on his side and holing th 
coal face. Again, a drawer moved hi 
head 35 feet per minute when filling 

tub. It was stated above that the m« 
dian air velocity at the face of head 
ings was only 16 feet per minute; ji 
follows trom these data, therefore, tha 
when a hewer is standing up and pick 
ing or drilling coal, the actual velocity 
with which the air currents impinge on 
his head and body is about three times 
The air cur 
rents due to body movements are irreg 


ereater than this figure. 


ular in speed and direction, and are 
therefore to a large extent superadded 
to those produced by the ordinary ven 
tilation, which are fairly steady in both 
of these respects. It is necessary, how 
ever, for us to make observations on 
the body movements of a great many 
more miners, and in addition to make 
many more determinations of the ordi 
nary ventilation at the face, before we 
attempt exact numerical estimates of 
the effect of body movements on cooling 
power, 

The clothing worn by the miners at 
fords a close index of the cooling power 
of the air to which they are subjected. 
We found that nearly all the men work- 
ing in the badly ventilated section at 
pit B, where the dry kata cooling power 
was 3.1 to 4.5, and the wet kata, 9.5 to 
13.2, were stripped to the waist, the re- 
mainder wearing very loose vests, much 
cut away at the neck and armpits. In 
the hottest sections of pits A and C a 
few of the men were stripped, but the 
majority wore loose vests. In cooler 
sections the men generally wore more 
closely fitting vests with short sleeves, 
while in the cool sections at pit A, where 
the dry kata cooling power ranged from 
7.6 to 9.7, the men wore shirts as well 


as vests. 



































VERNON, BEDFORD—ATMOSPHERIC CONDITIONS IN MINES — 289 


GENERAL CONCLUSIONS 


\Ve think that the observations de- 
ibed above, which are only of a pre- 
inary character, are sufficient to in- 
ate the usefulness of the kata-ther- 
meter in coal mines. We consider 
it systematic observations on similar 
es ought to be made in all mines, but 
pecially in the deep and hot ones. At 
same time, attempts ought to be 
ide to determine the effects of low 
oling power on working efficiency. 
© individual output of workers at the 
we is subject to the influence of so 
any variable conditions that it may 
difheult to establish a clear relation- 
ip between it and atmospheric con- 
tions, though systematic endeavor 
iould be made in this direction. An. 
ther method, upon which we have al- 
cady made a few observations, con- 
ists in determining the duration of the 
vluntary rest pauses from work. <A 
ian engaged in hard manual labor is 
nable to work continuously, and he 
tops every now and then to take a 
mute or two of rest. Such rests may 
verage ten minutes or more per hour, 
id they tend to get longer, the more 
irduous the work and the more adverse 
ne conditions of work. By keeping 
nen under observation for several 
ours at a time and determining their 
iverage rests when working under vari- 
us atmospheric conditions, we hope to 
e able to demonstrate the effeet of 
Nese conditions. 
Adverse atmospheric conditions also 
ave a powertul effect on accidents. As 


‘he result of eontinuous observations 


asting for six to twelve months in three 
arge munition factories, it was shown 
Vv Osborne and Vernon (10) that minor 
weidents, chiefly euts, reached their 
uinimum at a temperature of 67°. At 


77° they were no less than 39 per cent. 
more numerous in the men, probably 
because the men tended to get more 
careless and to neglect precautions dur- 
ing the warm weather. What is true of 
minor accidents is probably no less true 
of major ones, and this is. strikingly 
suggested by the accident rate at the 
Morro Velho gold mine in Brazil (2 

This mine is 6,400 feet deep, and the 
atmospheric conditions in the lower 
stopes were almost insupportable till a 
cooling plant was introduced. By means 
of it the intake air is now cooled to 
45°F. at all seasons of the year, and it 
is significant that the number of fatal 
accidents experienced in the sixteen 
months after the cooling was introduced 
fell to 6, as against 20 in the immedt1- 
ately preceding sixteen months. Pre 
sumably the men were more alert to 
perceive and avoid danger under the 
cooler conditions. Meanwhile the out 
put went up 12 per cent. and the ult 
mate effect, both on aecidents and on 
output, will probably prove to he COT 
siderably ereater than this, as the cool 
ing plant was not at first working with 
full efficiency. 


SUMMARY 


The kata-thermometer is a valuable 
instrument for estimating air velocities 
below 3800 feet per minute, as the ane 
mometer is lable to give very inae 
curate results and does not register at 
all at veloeities below 60 feet. Series 
of observations at the coal face in three 
pits are deseribed, in which the air 
velocity was found to be fairly ade- 


quate, somewhat inadequate, and dis 


tinectly inadequate. In one section, 
where the temperature at the tace was 
about 75° (dry bulb) and 72° (wet 


bulb), the dry kata cooling power was 


a ee a 
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only 3.1 to 4.5, and the wet kata 9.5 to 
15.2. This was largely due to the brat. 


which was so far back trom the 
threat 


ln another 


ticine, 


face the alr Was almost stagnant. 


the 
front brattice prop was within 3! feet 


working place, where 


aot the Pace, the alr velocity Was i4 per 
cent. as evreat as that in the intake and 


halt the 


less 


return, but usually than 


air current reached the taee. 


The median air velocity at long-wall 
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and pillar faces was 351 feet per minu 


hut at the faee of headine'’s it was o) 


16 
cooling 


the 


feet. Phe corresponding dry ka 
6.2 and 4.9, a 


wet kata powers, 15.7 and 12.7. 


powers Were 


It is probable that the atmosphe 
conditions 


observed in SOME ot t} 


working’ places Were sufficiently adver 


to reduee the efficiency ot 


the mine 


considerably, but further investigati 


IS NeeCeSSATrY. 
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Florida, 


INTRODUCTION 


pull. ereat bulk of South African 
4 minine’ is carried on in the area 
wnhoas the Witwatersrand (**The 
lee of the White Waters’’?) in the 
ithern part of the Transvaal. The 
nal, sa) ealled tor brevity, Is ad Havrow 
rip of the hieh-veld some 7O miles in 
eth and 1 to 2 miles in breadth. It 
~ at a distance of 1,000 miles north 
st of Cape Town, at an altitude of 
out 6,000) feet, and forms part ot 
watershed of the sub-continent, 
treams from this ridge running to 
ther the Indian or the Atlantic Oeean. 
cz elimate Is one of the Host 11) the 
rld: it is seldom too hot in summer, 
d there are only three months of cold 
eather, when the bracing frosts and 
id winds are tempered by bright sun 
Ine, 
(rold-bearing quartz outcrops along 
irregular line running east and west, 
e* reef’? dips at an angle of from 30 
(O underground through strata of 
rd rock, so that the working ‘stopes”’ 
tlow it at that angle, In some cases to 
depth of 6,000 feet. There are over 
vty working mines distributed alone 
e line of reef. 
The native workers eneagved ()1) these 
Ines form the largest and most con 
itrated (single industry) labor force 
the world. A deseription of the med 
l care and hygiene control of these 


~ | 





Minina ( orporation - Railway Medical Officer, Nouth 
ene, Transvaal Mini Vedical Officers’ Association 
Transvaal 


laborers should, therefore, be of general 
Interest, and particularly so to medical 
men who are specializing in industrial 
hvgiene, 

A mine of average size employs from 
4,000 to 5,000 natives. There are usually 
184,000 natives emploved at one time on 
the mines of the Rand. The annual la 
bor turnover is well over 100 per cent. 5 
that is, the averaye native stays on the 
mines for less than a vear, This is ae 
counted for by the facet that they all 
come from country kraals, in native ter 
ritories, and that the ordinary native 
has not Vel acquired the habit of con- 
tinuous work and usually works only 
long enough to meet the immediate needs 
of food and clothing and to pay out 
standing debts and taxes. There are 
from TS,000 to 2O,000 white men em 
ploved by the mines, some of whom ac 
tually reside on the mine properties ; the 
majority, however, live with ther fami 
lies in Johannesburg and the townships 
and villages along the Rand. They are 
practically all emploved in the capacity 
of supervisors, skilled workmen, clerks, 
or officials. 

The coneentration of the labor Tforee 


complicates some of the problems Ot hv 


eiene (infection, sewage disposal, ete.), 


and at the same = time simplifies niucn 
of the medical administration, especially 
as the South African hative Is, individ 
ually, and (yi HASSE, extraordinarily 


amenable to control Again. the migra 


tion of the workers to and trom ther 


homes, together with the fluctuation of 


Cy) 


numbers, are difficult and sometimes 
disconcerting factors from the employ- 
er’s point of view; but the system of 
short contracts is, without doubt, bene- 
ficial te the morals of the men and to 
their health, particularly with regard to 
silicosis. Practically 


tuberculosis and 


all native mine workers are ‘‘on con- 


tract’? for periods varying from six to 
twelve months; this means that thev are 
not at liberty to leave the job until the 
time agreed upon has expired, except 
under medical certificate or by special 
DerILISSLON, 

With regard to their territorial and 
tribal origin, all are of the Bantu stoek. 
Forty-five per cent. come trom the sub- 


tropical country of Portuguese East 
Africa, or Mozambique (these are known 
as Shangaans, Bachopis, Nvambaans, 
ete.) 50 per cent. are trom the Cape 
Provinee (Nosas, Pondos, Tembus, Ba- 
cas, ete.) ; and the remainder come from 
the rest of South Africa (Basutos, Swa- 
is, Bechuannas, Zulus, ete.). Phe vast 
majority come from homes where they 
live im oa condition of semi-barbarism ; 
their huts are of a most primitive type, 
their clothing is very limited, their cul. 
tivation of lind is poor, and they have 
no eduea- 
that 


Which some have @ained trom mission- 


practically no furniture and 


tion, religion, or culture, except 


cL and other SOUPCES, 

Less than half of the men are married, 
and the average from 2O to 50 
Vedrs., NO 


the mines, though native girls and wom- 


ave ols 


women accompany them to 


en are found in fairly large numbers 


in Johannesbure and in all the town- 
Rand. 


ever, admitted to the mine compounds. 


ships of the They are not, how 


Native WorkER 


DESCRIPTION O] 


phir sical 


A brief deseription otf the 
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and mental make-up of the average mij 
boy may be desirable here, so that no) 
South African readers may more or les 
visualize the person with whose welfa) 
this paper is concerned. 

He is of the negroid type with ski 
var¥ing from a pale coffee color to dee) 
brown (practically never the coal blac 


of the Central African or America 
negro); he has thiek blaek hair wit! 
‘kinky’? curls, prognathous jaw, thici 
lips, prominent white teeth, dark eves 
and a broad, flattened nose. His aver 


age height is 65 inches and his weielit 
He is well built, but 
not a particularly outstanding physique 


127 pounds. has 

As a worker he is fairly reliable, un 
der supervision; he has not mueh ini 
tiative or ambition, and cannot be said 


to like working, but he can persevere 


In most monotonous tasks without 
grumbling; he is amenable to discipline 
and peaceably disposed (there is prac 
tically never any fighting in a compound 
if liquor is kept outside, though 4,000 
full-blooded men of varied tribes may 
live in the closest contact). 

ln the 


work the mine bovs wear sacks and the 


matter of clothing, while at 
white man’s discarded rags. When not 
working the tribes vary quite consider- 
ably in their apparel—the native from 
the territories of the Cape wears noth- 
Ing at all save two or three lone and 
dirty blankets draped around his dirtier 
body; the Kast Coaster wears a clean, 
thin 
shawl of a bright color round his waist 


white, short-sleeved vest and a 
and legs, and he is always tidy and clean; 
the 


without buttons over his brawny chest. 


Swazl wears an ancient waisteoat 
and a bit of skin and a sort of duster 
hang from his waist to make a kind of 
short petticoat, the whole surmounted by 
a torest of fuzzy hair standing out from 


his head 6 or 8 inches. 











TRANSPORTATION AND WAGES 


Nearly 80 per cent. of the ‘‘boys’’ (as 
ey are called locally) are recruited 
the country districts by organizations 
at are subsidized by the mining com- 
nies, their fares are paid and money 
advanced by the recruiters, to be re- 
id out of wages. The other 20 per 
it. pay their own way and come with- 
t any such encouragement to. get 
vk on the mines. Special trains are 
ipphed by the government to convey 
e laborers to and from the = station 
arest to their homes. Some walk 
indreds of miles (especially in Mo- 
unbique) to the train, and the railway 
urney itself may be nearly a thousand 
les in length. A well-organized pass 
stem is in vogue and helps to control 
e large and ever-moving masses of 
wivilized people, 

The average wage earned is 2s. per 
itt, with a maximum of os. A fair all 
und wage per annum Is £338. In addi- 
on, a complete food ration, living and 
eeping quarters, and medical attend- 
Ice ale provided free, 


The information given above is— a 
cessary introduction to the more 
chnieal side of thine, if an intellh- 
eit grasp is to be gained of the some- 
hat unique conditions under which this 
neivilized and concentrated labor foree 
handled from the medical point of 

ew. An attempt will now be made to 
scribe (from that point of view) such 
atters as medical examination of re- 
its, periodic weighing, housing, diet- 
diseases, mortality rates, hospl- 

ils, first-aid work, medical staff, re- 
arch and experimental work, and wel- 
ire organization. Exigencies of time 
id space will not permit more than a 
inmarized account of most of these 
ibjeets; but enough will be said to in- 
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dieate the essential factors to the inter- 
ested outside observer. 


EXAMINATION OF RECRUITS 


All natives recruited in the Union of 
South Africa have to pass a medical 
examination before being engaged by 
the recruiter. The standard of fitness 
is a fairly stiff one; a cireular ad- 
dressed to the examining country doc- 
tors indicates that any of the following 
conditions should cause the rejection of 
the recruit: weak chest; valvular le- 
sions of the heart; blindness in one eve; 
large, old sears over tibiae; marked 
varicose veils In the front of the lee: 
paralysis in any limb; congenital de- 
formities; old injuries interfering with 
function; loss of two or more fingers; 
abby museles and loose skin showine 
recent wasting; defective development ; 
senility; inguinal hernia; scurvy; ex- 
tensive pvorrhea; venereal disease; dis- 
charging ears; tuberculous elands; in- 
fectious skin disease; deafness; epilep- 
sv; mental defect. The minimum age 
limit is 18, 

Qn arrival at the Rand the reeruits 
are reexamined by a medical officer 
representing the recruiting organiza- 
tion as a Whole, and are then distributed 
to the various mines. Natives who are 
not recruited or who come from the Mo- 
Zzambique territory are not so examined 
but proceed directly to the mine on 
which they are gomeg to work. There 
the local medical officer examines every 
native applving for work (recruited or 
non-recruited) and rejeets any that he 
deems unfit, whether from poor. phy- 


sique, lung crepitations, deformity, or 


what not. 


WEIGHING 


Every applicant is weighed before the 








a4 


examination, and on some mines. his 


height and apparent are also. re- 


AaAze 
corded. A weight card is kept for every 
each 


“hoy”? (1) mine, 


eVEry mine, of 


course, keeping its own file. This card 
is used for the purpose of keeping a 
note of the monthly weighines. Every 
one of the 184,000 bovs is weighed every 
This 


with 


month, and that welelt recorded, 


monthly weighing was imstituted 


cl VIEW Lo the earlier discovery ot Cases 
of silicosis and tuberculosis of the lunes 
Iwo 


VOry\ SCTIOUS problems ()}} these 


mines ane lias, 


in the OpM1On of the 
writer, proved of great use im this di 
reetion., 


All **short 


that are 


those 


that is, 


Serrously lose condition Are 


welrehts’’ 


detarmed for turther eXiblhation 1\ the 


miedicn| officer, Who decides whether 


they should be given surface work, sent 


to the hospital bor 


feedine Uy) endl on 


vestigation, or returned to ther homes. 


An inquiry is now beme made, by 


means of a laree series of wereht cards, 


als la the 


possibility. of a minimum 


Standard of wereht. takine nee. 


hereht, 


anid tribe lito econusideration. CGrraphs 


are also bee prepared to show the rise 
all 


months tor various tribes. 


and 
These figures 
and graphs form a part of a more gen 
eral anthropometric survey of natives 
that is being undertaken by a mine med 
eal officer, 

This 


riodie 


combination of imitial and pe 


werehine and examination lias 


proved of gwreat value in various diree 


tions, 


particularly in that the whole la 


bor force is constantly under the eve and 


therefore more under the control of the 
medical department. 


lh Some Mine 


ene Is used as a 


the welreht 


the mediesn| history of the 


boy during 


his stay on the property. Every ad 


mission to the hospital, tovether with 


In Weights over a period of 


hospitals the baek of 


recorea ot 
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the reason therefor, is entered, as aj 
also inoculations and other matters « 
interest. Other hospitals keep speeis 
medical history cards, independently o 
the weight cards. Of course, very man 
of the boys never enter the hospital « 


all during the work period. 
HousING 


All the native laborers working’ on 
mine are housed in what is known as ; 


a 
. 


‘compound These are not ‘*elosed,’ 


as are the compounds on the diamon 


mines; the laborers are at liberty to ge 


in and out, but if they wish to go of! 


the mine mlust 


property they obtain 
signed permission from the compound 
There 


seven compounds on one property, and 


anager, may be as many as 
from 1.000) to OOO bovs Ave quartered 
In each. 

A compound usually CONSISTS ot lone 
rows of rooms built on the four sides of 
a great square, wit all doors facing in 
hoth 
and 


ward, windows on 
VAaTe 


(see Fie. 1). 


sides, and on 


for entrance eXIt purposes 


The modern rooms are well built. wel! 


lighted. and well ventilated: the walls 
are of briek. the floors and bunks are ot 
econerete, and the windows ean be 


opened, A tew of the older stvle are 


still in use, however, where the walls ar 


Ot corrugated Ivon. the bunks of wood, 


and the floors of asphalt or hardened 


earth, and where the windows are con 


spicuous by their absence or so mad 


that they will not open. 


Conerete bunks are made of varying 


materials, such as maenesite and saw 


dust, eork ana asbestos, clinker. Sa W 


dust and cement, and ordinary coneret 
(small stones and cement). It is toun 
that a thin slab = of 


the 


CoOnCcre le quick 


reaches temperature otf the sul 


roundine atmosphere : the natives do not 


J. I 
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ynplain of its coldness and they pre- 
ya hard surface on which to sleep. 

LOO 
ovs. In many rooms the bunks are ar- 


leach room will hold trom 50 to 


snged in two tiers; in some the sleep- 
» places are so built that each is sep- 
rated from the next by a low wall, with 


-MEDICAL CARE OF SOUTH AFRICAN NATIVES 


IQS 


and sewage are lnportant matters, and 
bv no means eCasv Ones, where so Many 
people are congregated in small areas. 
Qn some mines the bueket system is In 
use in the latrines; 
water-borne sewage is utilized. Incinera- 


hut, where possible, 


tors are systematically used for all rub- 




















A native compound, 


iB Fe tremendous niles ot 


I 


extracted, 


the idea of limiting the possibilities of 


ifeetion. A hreplace Is provided 11] 


each room, so that a certain amount ot 


cooking is possible—a convenience which 
~ appreciated by the bo s, although the 
main cooking is done for them in well- 
itted central kitchens. They eat, sleep, 
anid spend all their off-duty hours in 
these rooms, though, of course, the com- 


pound square is) largely used during 

davlight, particularly on Sundays. 
Bathing facilities are provided in spe 

baths hot 


and cold water are always available. 


lal. buildines. Shower and 


SOME Ot the tribes, especially the least 


(Coasters, are  serupulously clean in 


their persons; others seem never to wash 


ind are apparently none the worse for 


Lhe abstention. 


The eolleetion and disposal of rubbish 


i 


The hills at the 
pulverized quartz fron 


back are ‘dumps?’ 
which the wold hes hee) 


bish, a tremendous amount of which is 
collected daily in every compound. 
(‘leaning of rooms Is a very necessary 
section. of compound administrations a 
eang of cleaners is kept constantly at 
this work, clearing out, disinfecting, and 
whitewashing several rooms every day. 
A ceaseless warfare against msects is an 
eoutrol 
lies ave largely prevented 1\ the early 


essential factor im hygiene 


and frequent removal of rubbish, by the 
screening of kitchens and other food de 
partments, and, in some compounds, bys 
rooms and 


the sereening of the livine 


latrines, thus limiting the possibilities 


of enterie infection. Bues and fleas are 


discouraged hy the provision Ot COHNCTETEO 


floors, walls, and bunks, so that the col 
lection of dust and débris led \ be min 


mized, anid I\ ener cleaning einicl Ate 











OG 


The bodies and 
clothes of the workers are kept as tree as 
This helps to 


ecoustant 


mission of sunlieht. 


possible from vermin. 
eliminate the lee that form a 


danger in the spread ot tvphus fever, 
DIETARY 


laid 


eovermment regulation and is) supplied 


A iminimunm ration is down by 
to the workers free, and im a condition 


ready bor consumption, It consists ot 
the followime (in each ease the minimum 
daily allowance and the energy value im 


calories are GAMO - 


eround 


*) ae 4 
LAY ite 


VWealie-meal, on maize Indian 
corn). ?4 oz. : This forms 
the staple diet of the bulk of South Afriean 
tribes. It is | 
Thick porridwe, 
thiek, hot 
bo = Mahewue—a 


calories, 


sec in Two forms: 


eooked by steam and 


ISNT CL 1} slabs: 


drink formed trom. the 


meal mixed with flour, made sharp in taste 
yy a laetie acid fermentation, 

Bread. 06 oz.: 441 ealories. This is made 
from whole-meal flour and mealie-meal. 


l L.) ealories, These 


it mto the 
Beans fil Peas. ey ¢ L45 
These are | 


Kept oo a Weal ith, (tcl thly). 


until sprouting begins. They are 
- ] 

Tre) mixed with the SOUD. ablhlal are valuable 

! thy 1) 4*?) TO} ()7 SC TT) » , 
‘ - » 4 4 | ' 
1] S10 Olo calories. Part of this 

1 . 2 ] 

>» Piclale 1} 1a) Mayu? Pryce iS ISST1ea] . 2h SNe aie 
bhovs are allowed to roast it at the fires in 


, ? ; 
() ris 
bi 


variations anid substitutions 


(‘ertaimm 


are permitted. such as fish and rice tor 
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Kast Coast (Mohammedan) natives 
Mach compound has its own lare% 


kitchen and all cooked food is given out 
Ina hot state to the long queues of wait 
Ing natives. Notwithstanding the ample 
diet provided, many boys spend a con 
siderable proportion ot their earnings 1) 
extras at the Kaffir eating houses in the 
proximity of the compounds. 

It has been found by careful weighing 
experments that the native who drills 
rock by hand for four to five hours loses 
4 to) pounds in weight in that period. 
The ‘*trammers’’ and ‘*shovelers’’ lose 
1's pounds, and the machine boys 1 
pound, This 
arranging the diet seale. 


has to be considered in 


(‘ouMON DISEASES AND ACCIDENTS 


There is not a very great variety of 
diseases, as night he expected Ina popu 
lation consisting entirely of healthy 
male adults specially selected from a 
primitive race. 

With regard to the incidence of sick 
less, the followine heures have heen ob 
tailed through the kindness of the statis 
tical the 


Mines, and indicate the improvement in 


department of Chamber of 
conditions that has obtained during the 
last ten Vears., The complete figures for 
Ils were not available but they prob 
ably differed but very little from those ot 
1912.) “Those submitted 
foree of 66.700 


COVErF aA lghbor 


workine on six large 


four small ones in various 
the The total 


eases occurring durine the two 


mines and 


parts of reek, numbers 
Of new 


Vears under review a:re¢@ as follows: 


/) | (a 
_ 4 
~ ~ ] & ' ' 
S1S ~ t) 2 
pa - - = 
{ ~ . ‘ { 
‘ ° 7°: 
on ' 
} 
~ ~~ p } ( ( 
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Disease [Fiz 1IZS Variation 
¢ ee ee “a Ae 1S 138 St) 
renzit eee eee eee 2 104 2 iad 33 
ticemia and = cellulitis 35 7 28 
rt disease ......... Sv O7 }o 
ll 37 14 23 
ereal diseuse ....... 133 376 4 943 

eumatism, acute and 
ehronmle ....ee cose 1060 O40) 1,093 
ne PS O58 1S,764 G PO4 

diseases, monthly av- 
| ee ee 2 338 1564 714 

entnge of shifts lost 
hrough sickness .. 1.826 O.710 1.126 


These totals are only for ten mines chosen for 
ety of position and conditions and are a fair 


iention of the whole situation. 


The average monthly sickness incl- 
ence In 1912 was 3.5 per cent.; im 1925, 
percent. The average case duration 
rv 1912 was 15.5 days; for 1925 it was 
lv 7.8 days. The average case mor- 
lity for the two vears was 9.2 per cent. 
id 4.1 per cent., respectively. No ac- 
dent cases are included in these figures. 
(of the infectious diseases, enteric 
ver, dysentery, cerebrospinal mening!- 
is, measles, mumps, chickenpox, ma 
iia, and typhus are all fairly common. 
Svphilis and gonorrhea are to be found, 
d have an increasing incidence, 
More than half the hospital beds are 
led with accident cases; fractures, 
‘erated wounds, and smashed fingers 
d toes form the usual run of such 
ses. From the nature of much of the 
ork—moving stones on steep imelines 
the lower leg is very lable to imjury. 
perations are frequently necessary, 
do cach hospital POssesses its own 
‘ater and equipment. 
Septicemia was a serious factor on 
me mines up to recent vears, but in 
sive treatment, coupled with early 
d efferent first-aid work, seems to have 
irgely minimized the risk of this seri 
is complication. 
All natives that are not well enough 
» vo to work are sent to the hospital or 
the dressing station for treatment: 
id if, after a course of treatment, they 
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do not become well enough to return to 
work, they are sent to their homes under 
supervision, without completing their 
contract, at the expense of the mine eon- 
cerned, 


Morratity Rates 


The figures given in Table 1 have been 
collected for the purpose of this article 
by the courtesy of the Department of 
Native Affairs, and are of interest as 
showing the varving mortality from the 
more common diseases. These statis- 
tics include only native laborers on mines 
and works. Thev are not strictly 
limited to the Witwatersrand mines, but 
include coal and diamond mines, since 
in the government records no separate 
feures are kept for the gold mines 
alone. The ereat bulk of the workers 
included, however, are on the gold mines, 
so that the figures may be taken to re 
fleet accurately the conditions as they 
have existed for the past ten vears. 

A comparison of the figures for 1913 
and 1923 will show a drop in the rate for 
eCVOry disease except meningitis and 
diseases of the heart, for which the death 
rate has somewhat imereased, and ma 
laria, for which the fieure is the same. 
As tar as accidents are coneerned, the 
Heures show a definite decline and are 
satistactory when the dangerous nature 
of the work and the character and teno 
rance of the native worker are con 
sidered, 

The marked improvement in the mor 
tality is due to a combination of various 
Pactors, alone which mie: lmniproved 
eeneral hygiene, a gradually imereasing 
lnmunity to certain diseases, the safety 
first movement, more intensive hospital 
treatment, Improvement of dust condi 
tions underground, and the development 
of first aid among natives. Fortunately 


hnaone ot the epidemic diseases seein TO 





an 








THE JOURNAL OF 


Ae he 


spread with any great rapidity, nor are 
ettects, 


standing the closeness of contact due to 


they severe im their notwith- 





INDUSTRIAL HYGIENE 


Interest: Since the vear 1918 the an 
pneumococcal vaccine devised by Sir 


Spencer Lister of the South African | 


the housing arrangements. stitute of Medical Research has be 
PABLE | -VMIORTALITY RATES PER THOUSAND AVIONG NATIVE LABORERS, 1913-1923 
Disease 1913 1914 1915 1916 1917 1918 1919 1920) 1921 1922 1923 PS iar 
Preumontia i.del 2.90 i.ae| @.2t| a. 2.i1| 2.64 2.38 2.66 | i4| 2.65 . 
Bronchopneumonia 0.26 0.33 “4.51 
Silteosis 088 1.05 0 80 O.-44 0.10 0.6 1 oo O. 79 0.33 0.35 0.33 -Q) 55 
Pulmonary tuberculosis d.c0| 1.06| 2.09} 2.03) 1.23) 1.58) 1.72) 2.19) 1.54 | Il 0.96 2.ae 
Other respiratory diseases 0.48, 0.35) 0.49) 0.41) 0.46 0.46) 0.52) 0.53. 0.72 0 32 0.26 =O . 22 
Puberculostis (other forms 1 16 1.43 L207 1.08 1.08 O.8t 0.67 0.67 0.70 72 0.66 50 
Vleningitis |. 28; 0.94 1.91, 1.43) 1.1¢) 1.00) 0.87) 1.20; 0.85 i.ao, 2.06 rO 48 
enteric fever | 21] 0.82 0.91 1.56 0.66 0.33 0.43 0.54 0.49 0 78 1.05 () Ff 
Dysentery O58 O12) 01135 0.25 0.40 0.45 O.42 0.43 0.30 O11 0 16 _n 90 
Other diarrheal diseases 008 OTF OTL OTF O-19 O11 0.06 O11 0.08 “a 
ly phus O21 0.1] —().13 
SCULY \ 038 0.22 0.09 0.21 0.11 0.13 0.10 0.296 0.13 0 OL 0 06 () 3° 
Nialarta OOo8 O03 O07 O.03 0 10 0.08 OO 08 O 10 0 06 QO] O.08 () OO) 
Smallpox 0 0] 0 0] 
lrftluenza 9.49) 3.73| 3.96) 2.%3 ? 14 0.82 8 97 
Diseases of heart, ets 039 0.64 0.70 0.73 0.69 0.51 O.51 0.78 0.39 0 57| 0.47 ~() OF 
Diseases of liver ).19' 0.28 0.27| 0.21| 0.25) 0.23) 0.17; 0.19| 0.15 0 19 O15 1) O4 
LC nelassitied >. 25) £234) 2.24) 2.07) @.98) §.235) £.2é) §.ct) 2.33 iL. da] 2.4] ee 
Death rate from: disease 0.62/13 . 1617.93) 14.08 11 .30:21 .24)14.20'15.72 12.42 1) t2 11.86 8.76 
Death rate from acctdent 3.10) 2.0i1| 2.29) 32.08 2.63! 2.41 2.an' 2.69) 2.42 2 Ba) 2. oo Re 
Potal death rate 24.10'16.03'21 .32:17 .16.13 .93'23 .635 16.7318 .41'14.74 13.53 1.49 Q Q] 
Where no figure is given for 19] variation is based upon the first year for which a rate is given in table 


The death rate of under 10 per cent. 
for the great influenza epidemic of 191s 
Indicates a similar condition that is not 
a little difheult to explain, although of 
if to be thet 
igures deal only with a population 
adult ot 


The mortalits 


COULSe needs remembered 
thie 
ot 


naturalls 


chosen nigiles 


healthy 


specially i 


race, 


rate from influenza im TITS for the whote 
native and colored population of the 
country was 24 per thousand. The fact 


] 
Thal 


specially chosen 
the tactor that 
would naturally be expected to lessen the 
the 


I] in the prim) 


these workers ave 


seers to counterbalanee 
LPETNUN It to epridenie diseases: be Gea 


bulk of the laborers are sti 


tive, or, at anv rate, transitional, stave 
of eivilization. 

With regard to the very ereat in 
provement in «othe on ortalits rate tron 
pneumonia, the following taets are of 


administered as a prophylactic measur 
to all natives on every mine as soon as 
the 
The vaccine co} 


they have been passed by medica 
officer as fit for work. 
tains identified representatives of eight 
Innnunologically distinet groups of thi 
PMeumMococcus. The usual practice Is ti 


eive three moculations, at intervals o 
from five to ten days, each dose contan 
Ine eroht billions oft pHleumococel. (ve 
three million imoculations have been ad 
No remoculations are mac 
at 


laborers 


ministered, 
of 


Sallie 


remaining work thie 


but 


natives (1) 


mine, moving’ tro 


mine to mine may, quite possibly, be n 


oculated twice o} 





three times a vear. 
[tis not known how long the immunit 
so produced will last, and it is quit: 
probable that the | 
veloping a natural immunity, independ 


ent ot the 


mine natives are cd 


found tha’ 


moculations, as it Is 
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much 
rher among raw recruits than among 
se Who have previously served on the 


incidence of pneumonia is 


Nes. 
Che drop in the mortality rate from 
erculosis of the lunes may be aseribed 
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from twenty to four hundred beds; they 
are all under the direct supervision and 
daily visitation of qualified doctors, who 
may be either part-time or whole-time 
officials, paid by the mining company 


whose hospital they serve. Under a law 
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more accurate methods of discovery 
disease In its earlier stages, through 
emonthiv weighings; also, possibly, to 


acquired Immunity. 
HospITALs 
bhere are on the 


Rand thirty-eight 


Kio, P) for mine natives. 


spitals (sec 
Is for each mine to have its 
but 
Oups has centralized this department, 
dall the 


{? CUSTON) 
hospital, one of the 
nore 
four more or less adjacent mines are 
Dy ambulance to a central hospital, 


far this 





results in efficreneyv and 
economy seems to be a 


ried OpIMion., 


The Capacity ot these hospitals varies 





eit ive 


fore recruitment, and to discovery of 


larger 


serious cases trom three 


matter of 


| nd } 
hospital 


of the South African Government there 
must be hospital beds available for 2 
per eent. oft the total number of laborers 
employed, 

Resident hospital superintendents are 
responsible for the nursing and dressing 
arrangements and for the traimime of 


They 


Kuropean male nurses who have passed 


orderlies, are usually trained 


a special examination set by the Trans 


\edical 


large hospitals white ** 


(‘ounel. ln two of the 


Sisters’ 


Vaal 
(traimed 
In charee, native 


Nurses) are assisted by 


Who recelve a tralhiineg 


Where il 


superitendent he 


COUurSE Ot 


virls 
and by native male orderties, 


White man acts as 


usually has one or more white assistants 


Who are partially (yy Pulls eertifie: 


but the greater pert of the actual nurs 


me’ and dressing. takInN@ Of Tempera 
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tures, bandaging, making beds, e@iving 
mecdie@ies, etC., IS done by native male 
orderlies. A course of training, inelud- 
ing lectures and demonstrations of prae- 
tical work, is given to the more intelli- 
vent of these orderlies, examinations are 
helel, certificates of 


ania competence 
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ping of hemorrhage both by tourniqu 


and by digital pressure, treatment « 
fractures, treatment of unconsciousnes 
and gassing, artificial respiration, an 
hand and stretcher transport. 

A medical officer examines the elass 


a grade of 60 per cent. must be obtaine 

















rig. 3.—A 


native 


the sueeesstul candidates. 


A book on elementary 


1a) 


eranted 
nursine, with a 
vocabulary of S00 words in Zulu, Xosa, 
snd sSesuto, leas recently been published, 

Mies 


Ai Work. 


During recent vears great strides have 


heen taken nT the development of first 
ald work by and for underground na 
{ives Q)y all the amines traimine in 


clementary first atd is given to classes of 


‘ hoss boys”? (Sere leper, >) A boss Ho 
is the leader of a vane of workers and 
Is under a white Paneer’ 

Hlospital superimtendents or ambu 
lance ofheers give a course of lectures 

| practien demonstrations, twelve to 
Sixteen di number, to groups of twenty 
five DOS, 


\ specially prepared svtla 


4 ] - % as . 
us is followed and instruction is 


! : ‘ ] | 
noall such matters as wound treatment. 


bandage (roller and trinneulard. stor 


first-aid) tenm, 
in each of the five chief subjeets befor 
When a native 


has passed, he is given a numbered Rec 


1 ecertifienate is granted. 


(‘ross metal badge and a metal box cor 
taining first-aid dressings and bandages 
[leis usually given a bonus or extra pay 
Six thousan 
to date. Ad 
illustrated textbook Is now in course o} 
}) 


cl lit 


for this special work. 


hadees have been issued 


preparation, Which will) probably 
printed in Enelish and Afrikaans 
two of the native languages. 
(C‘ompetitions are arranged betwee 
teams representing the various mine 
and very great keenness is exhibited : 
A 
Winning team, and medals are also dis 
tributed the Ley 
A ot 


more progressive mines so that a not 


Tests, sheep IS OLVeD tO TI 


these 


ic. first anid second i1} 


sVstem records is in use on tl 
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Is Keepy 
ro 


(ij 


Ot thie numbers ot dressine’s do) 


LEIA 1y\ ened) traimed boy, 


Bulletins, or posters, illustrating 
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alue of first-aid work and the dangers 
( negleet are specially drawn and 
vinted for the natives; others on pre- 
ention of accidents illustrate im amus- 
ne, but convineing, fashion the injuries 
hich may be caused through careless- 
ess and in other ways. 

All serious cases of injury are re 
oved to the hospital on a wheeled 
tretcher or an ambulance which = is 
rawnh by a horse or by motor power. 


(C‘oMPOUND DRESSING STATION 


\linor accident cases are sent to a 
oom known as the Compound Dress- 
ne Station that is placed near the 
utrance gate of the compound. As the 
Ha jority of these juries are in the 
ower leg, a conerete trough with run 
ing Water is provided outside so that 
he worst of the mud and dirt may be re 
moved; the patient then has his wound 
disinteeted and dressed by a_ trained 
native dresser. A native clerk is pres- 
it to record the attendances of each 
patient, and those who discontinue be 
ore permission to do so is given are 
hunted up by the compound staff and 
rought back for further attention. 

The combination of thoroughly organ 
20d first-aid work and a properly man 
eed dressing station has most excellent 
esults. On every mine where this. is 
lone hundreds of minor accident cases 
ePYyer need fo vo to the hospital cil all, 
housands of shifts are saved in the 
Ourse of a vear, and a large amount of 
SIS IS actually prevented; much 
OllO\ Is thus saved to the Industry, nia 


HICICHheV, as well ads CCOMOMY, Is pore 


Maine Mepiceart Orricers 


There Are Whole time ania peur’ time 


uitlified doctors. Know) iis Viine Ved) 
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cal Officers, who are responsible tor the 
health and hygiene of mine native 
laborers. Until four vears ago. they 
were more or less independent units, 
hardly any one knowing anything of the 
work of the others. In one group there 
Was some co-ordination in that all the 
medical departments of the mines. in 
that group were under the control and 
supervision of an expert in- hygiene 
called the Superintendent of Sanitation, 
and the doctors of those mines met and 
conferred to a certain extent under lis 
chairmanship. 

A little over three vears ago, an or 
eanization was formed known as. the 
Transvaal Mine Medical Officers” Asso 
ciation, which has proved of great value 
to the industry and to all those men who 
are engaged in the medical care of mine 
natives. Monthly meetings of the mem 
bers are held when problems of prophy 
laxis, treatment, and administration are 
discussed, papers are read, clinical cases 
exhibited, and recommendations made 
to the heads of the industry with regard 
to health and hvyeiene generally. A 
monthly report of their proceedings Is 
printed and circulated, summaries and 
quotations of which frequently appear m 
allied journals 

Among the more interesting cases that 
have been shown and discussed at reeent 
meetines are the following: stimulated 
or hysterical aphasia; primary care 
noma of the Inne; unilateral congenital 
dislocation of the femur: Malta fever: 
mnveloid sarcoma of the foot; suppurat 
Ine sternoclavicular yout -enrermoma of 
the liver: rupture of the urethra (opera 
tion and recovery); sweating disease: 
transposition of the viscera; syphilitic 
liver: cirsoid aneurism and disseminated 


SCICTOSIS, 


Amone the subjects on whielh papers 
_ ne i —- be cued 
Lien vy Te. Ga | rede hha (| SCLISS TO] we reid rAd 
the tollowme: (disposal of tupercuiostis 








re? 


acute abdomen; compound hy- 


Cabes > 
elene: trate of native nursing’ order- 


lies; significance of lune crepitations ; 
first-aid and hospital treatment of gas- 
sing; spinal and local anesthesia; organ- 
ization of native first aid on mines; Trae- 
tured femur; and major amputations. 

A conference was recently arranged 
by this Association between medical off. 
eers of health (government and municl 
pal) and mine medical officers, to dis- 
cuss Ways and means of combating the 
menace of plague —a disease which is 
practically endemic im South Africa. 

The Association is also responsible for 
Joimt Committee on 
the Oreanization of Native First Aid on 
the Mines, 


Pates representing the Red Cross So 


the formation of a 
(on this Committee are dele 


CLety, mine MMSuULrance COMMPANTCS, nine 


miainagers, medical officers, compound 
managers and hospital supermtendents. 
A report has been produced and printed, 
the recommendations of which will be of 
the greatest value in further developing 
this Iiportant section of the medical de 
partment. 

At the suevestion of the mine medieal 
officers a central board of doctors has 
heen appormted for the Purpose of exam 
nine all Persons who are Incapacitated 
through myury on the mines. This board 
assesses the percentage ot such disable 
ment, Whether 


lemporary or perma 


hhe'dit, ania the hypo ot compensation 


1S ‘iT lice decided ly\ cl 


vrovernment 
The 


nionev is paid out by the msurance com 


offiersal aceoradile tog slidiine seale, 


pany that represents the mine where the 


accident occurred, Many cases that are 


not legally cherble for compensation are 


ClLVeE] orants’? in eash. 


‘Commpasstonate 


It is quite probable that a depot or de 
the 


further 


partment for the rehabilitation of 


industrially injured will be a 


evelopment of the work of this hoard, 


At present, all 


( 


sece1dent eases that are 
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sufficiently disabled as to be eligible foi 
compensation are repatriated to thei 
homes at the cost of the mine concerned. 

In these and other wavs the Associa 
tion has contributed greatly toward a 
satisfactory co-ordination between thi 
medical department and the management 
of the industry. 

Members of the organization have ear 
ried on certain research and experi. 
mental work in the followine directions: 
oral administration of vaecine as a pro- 
phvlactic measure in enteric fever; ratio 
of height, weight, awe, and tribe; tuber. 
culosis of the lungs; treatment of sepsis, 
fractures, and pneumonia; physiologic 
effeets of various types of underground 
work; and normal temperature of the 
healthy native. 


With regard to the matter of lune 
disease, a special vroverhnment depart 
ment (The Miners’ Phthisis Medieal 


Bureau) exists for dealing with tubereu- 
losis of the lunes and silicosis (miners’ 
phthisis) occurring in both whites and 
This 
a neniein 1 a ar ae 
ureau Is Composed of eight examining 
Their 


main work is to pass or reject all white 


natives workine undereround. 


doctors and an X-ray specialist. 


applicants for underground jobs, and to 
reexamine, every six months, all white 
all of whom are 
In addition, 
when a native case of lune tubereulosis 


underground workers 
X-raved on each occasion. 


or silicosis is diagnosed by a mine doctor, 
the Bureau is notified and examines the 
patient. If the diagnosis is confirmed, 
the patient ’s condition (7.¢., the stage of 
the lead 


ASSEeSSEC ene compensation Is pad, ra 


disease as down by law) 1s 
cording LO the rovernment scale, b\ the 
niine coneerned, ‘ut whose CNPeMse he is 
also sent baek to his home. 

\line 
examiners of this Bureau, but the actual 
the 


The monthiv weigh 


medical offieers are aeeredited 


can be done only by 


USSESSTNCHT 


Bureau. officials. 
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os are under the auspices of this 
yreau, and the statements summariz- 
» such weighines have to be counter- 
ened by its representative. 


ern Arrican Instirute FoR MEepIcAL 
RESEARCH 


\iuch valuable work for native health 
done by the South African Institute 
iv Medieal Research, which is located 
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ing or exeluding such diseases as an- 
thrax, cholera, diphtheria, dysentery, 


enteric fever, gonorrhea, leprosy, ma- 


lnaria, Malta fever, meningitis, pneu. 


monia, plague, ringworm, schistosomi- 
asis, svphilis, tetanus, tuberculosis, and 


tvphus. This routine work is paid for 
by fees charged according to the nature 
of the work done; any resultant profits 


are turned over to the research depart- 











in Johannesbure. This institution is 
Inder the control of a board represent 
ing the South African Government and 
he mining industry, by which bodies its 
research work is financed. There is a 
standing advisory committee of medical 
men who are officers cither of the depart. 
ment of public health or of the industry. 

The routine work of the Institute in- 
cludes: 

a. the making and issuing of vaceies 


tvphoid, pneumococeal, ete.), sera, and 


‘alf Ivinph vaccines, to the amount of 


nearly LOQ00.000 ¢@.e. per annum: 


5H. bacterioloowie examination of the 


blood, sputum, feces, urime, ete. ; 


chemical analysis of pathologie 


specimens, ete.: 
(1, parasitologic, pathologie and medi 


: | a | 
ecolegal examinations. hese examina 


tions are tor the purpose of discover 


f Medien] Research, Johannesburg 


ment. 

A summary of the more interesting 
items of research work having special 
reference to native hygiene performed 
during recent vears is as follows: 

The relationship of the Bacillis in 
fluenzae to epidemic miluenza. 

The physiologic mechenism otf the 
entrance of various mineral dusts imto 
the lunes, the results following ther en 
trance, and methods for facilitating ther 
removal. 

Bilharziasis and its connection with 
fresh-water snauls. 

Cerebrospinal menimeitis, the iolation 
of a local strain of menine@ocoect, 

Lobar and ifluenzal pneumonia. 

The antiscorbutie value of certain 
South Afriean foodstutfs. 

Bacteriology and treatment of trop 


eal ulcers. 














4 


The [Institute is housed in a splendid 
building, occupying a commanding post- 
tion on one of the many hills of the town, 
and is in every way worthy of the com- 
munity it serves and the quality of the 
work performed. (See Fig. 4.) 


Dusr PREVENTION 


Though not specifically a medical mat 
ter, the question of dust prevention 1s 
one that ttimately affects the health of 
hundreds of thousands of native under 
eround workers in that the silica parti 
cles caused by drilling and blasting are 
responsible for stlicosis and seem to pre 
dispose to tuberculosis, especially in the 
native, 

The methods adopted for diminishing 
the actual number of dust particles im 


underground air involve the systematie 


Use of: 

lL. Spravs of filtered water mm work 
that 
mine water contains many fine particles 


Ing places. Tt is found unfiltered 
of silica, and its use rather inereases than 
lessens the danger. 
?. Water blasts 
sprays) after blasting. 
o. Water-fed 
lone pistons. 


bo 6h Waterin the holes drilled by hand. 


o. lmproved methods of ventilation 


(high-pressure 


machine drills with 


snd Prequent Inspection thereof, 
lurthermore, a special dust-sampling 


department forms part of the working 





horee on eneh miihe. These offierals take 
Samples of aroun all math travelime, 
Wavs, drives, raises. ore bins. workine 


faces, ete., by the konnneter or by the 
method. Thies 


. } 
are examined ata central |: 


OTAVITNCELIC 


samples 
thorator rua 


reported on. During 1925, 72.000 san 


bles Were Sq) ¢ Sanpned. 
{ “ | } . } ’ 
ln 19D the general average of dust 
1)? re cry? 1} ' ‘ : <2 ) ‘> ? fay iy} | 
WMaererowullled Was = ne’. OF lie’ 61S 
Bran ’ lyig Pppead ! } di . 
Peer CULE de l) oy ee lil. lkIs) flees 
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reduced vear by year, until last vear 
was only 1.5 me. 
WeLrareE Work 

The Native Affairs Department of thi 
eovernment has a paternal concern for 
the economic and physical welfare of thi 
natives and makes special regulations 
for their benefit, with regard to terms ot 
diet 
quarters, discipline, ete. Special officials 


contract, rates of pay, scales, 
are deputed to inquire into all reported 
accidents that happen to natives. 


The Native 


also stands, more or less, 1 loco parentis 


Recruiting Corporation 


to those who have been reeruited by it 
in Union territory, keeps in touch with 
those who are reported as seriously il], 
and sends reports as to their condition 
to their relatives. It has opened stores 
for their benefit on the mines that the 
may escape the profiteering of some ot 
the storekeepers, and In other Wavs it 
works for the benefit of those for whose 
advent on the mines it is responsible. 
There 


and schools ()}) the Rand: they ave Coll 


are scores of native churches 
ducted by the various missionary socic 
ties operating in the country and are 
of great value in helping the Christian 
hatives to their faith and 


ln the nieht schools 


retain prac 
tise their religion. 
thousands of bovs are taught to read and 
thei Bibles, 


Testaments, are 


write im own language, 
native 
that visit all thre 


compounds, under the auspices of the 


anid hooks sold 


from traveling vans 
local branel of 
Bible Socrety. 


ehurel 


the British and Foreien 
Sites and buildines to) 
schools are provided 11) SOME. 1 


Ther 


lothiopia 


stances by the mining companies, 


are rlso i] laree number Ot 


chureles hot under whit 


t hist 


Tt native 


control) hoes religious 


Co) rr (>) 


wiatl ah al 
WOTK, Ne socal Ole This 


workers of 


. ‘ . +. ‘ 
Sool tet SOC TE nave 


arranged to. 
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seoular series of bioscope entertain- 
nents in most of the compounds. Games 
(football, tennis, and ericket) are pro- 
noted for the more civilized workers. 
Special trains are run by the railway 
vdministration on Saturdays and Sun 


days so as to give the boys from any part 


{ the Rand facilities for visiting their 
riends and relatives in compounds that 
are some distance away. 

A special board has heen organized for 
the purpose of helping the natives. to 
save money, and arrangements exist 
whereby their earnings may be sately re- 
mitted to their homes. 

Tribal dances are a great feature with 
the Kast Coast natives, and competitions 
between large teams from the various 
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compounds are systematically arranged 
and create vast enthusiasm amone® the 


onlookers. 
(CONCLUSION 


It will be evident from the foregoing 
statements that a large amount of at- 
tention to the well-being of the native 
laborer is being given by those respons! 
ble for the gold mining industry. Such 
a policy means that the money spent Is 
eventually returned with interest to the 
pockets of the shareholders; it also 
brings a direct benefit to the native popu 
lation, and indirectly has good effeets on 
the health of the white community. 


BOOK REVIEWS 


COALMINERS AND NYSTAGMUS, By F. Robson. 
13 


Pp. 556 London: Spottiswood, tllantvne and 


(Company. To. 


This book Is ad reprint from the proceed 
nes of the South Wales Institute of Ene 
neers. In it the author puts forward his 
dea that miners’ nystagmus is) caused by 
the inhalation of gases emanating from coal, 

Which carbon monoxide is the most im 
portant. Dr. Robson has been working for 
‘ars at the subject and has colleeted and 


rought together a mass ot material the ex 


relevance ot which IS hat always lial) 


fest. In tact the book makes extraordinarils 
theult reading, for the author does not 
nake the best of his case. The idea has not 
en well received, nor ean the evidence 
oht forward be considered conelus 0) 

! 11) \ \ lisposing oO TI Theo) lle 
mness of illimination Ss Th Calsall\ 
he « ISé Nevertheless, Dr. Robson 

S «Ol Se] 1) rawilne atte On tO 7 
ie} HNVsStavVmMus alo bine! ! 

\ 13) O its Importan 


THe PROTECTION of MYESIGUT IN INDUSTRY 
Studies and Reports. Series Fo (Industrial Ts 


viene), No. 6 Pp. 110 and bibliography, notes, 
mond inden Geneva. International Labour Otfllee 


June, 125. 


this IS ad COMPanlon volume 10) TT 
viene de LT Oeil et le Travath industriel’? re 
viewed in THis JOURNAL in November, 1925. 
The first section is concerned with details of 
lightine, and the reader is referred to the 
review already quoted, 


A standard of illumination is ¢iven which 


Is easily carried out and mav be found use 
ful. Tf chamond print can be read easily 
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SOG 


The 
spect ral 
that the 
reer, 

The 


occupational visual acuity is given, and many 


character of the 
stated 
vellow 


relative fatiguing 


ravs Is discussed, and it Is 


middle rays, yvellow and 


cause less fatigue than other rays. 


distinction between physiologie and 


authorities state that workmen with half 
physiologic visual acuity earn their living 


as well as those with full vision. 


Mvestrain may be due to direet and = in- 
direct) causes of which the more important 
direct had which 
forces the subject to approach his work too 
effort of aecom- 
modation, thereby causing the eve TO become 


CauUSCN ae: (a 


lighting, 


closely anal SQ Involves at 


exhausted: (b) bending over the work. whieh 
dazzling etfeet 
of a direet and brilliant souree of light: (d) 


also (atINeGS fati@ue: { (’ the 
work: (¢ the 
ana f) the 


ultraviolet rays from some special forms of 


the deleaey and rapidity of 


vlare Prom surtaeces : 


polished 


electric lamps, 


The duration of “‘neeative > after-images 


for thirty seconds or more) may be taken 
as a rough measure of the amount of retinal 
fatigue present, and it) has been suggested 
that color fatigue may be measured by the 


niumber of times the eve blinks in a certaim 


period, 
Occupational myopia in schoolehildren is 
reerettable results of modern 
Striking 
eiven by examined 
LO.Q00 schoolchildren, The percentage ot 
mvopia varied from 4 in | 


one otf the most 


eivilization, figures of its preva 


(ohn. who 


lence oare 
Villages, 10.3 in 


Intermediate schools, to of.0 0 in university 


found 
pia prevalent in town inhabitants and indus 


students. Other observers have 


mvVo 


trial workers, and voune coal miners are 
sald to head the list. 
The injurious etfeets of ultraviolet) rays 
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influence of calorific 
rays on the lens are discussed at length. The 
‘quartz lamp’’ 


and the desiceating 
is extremely permeable to 
ultraviolet rays and must be used with care. 
Several laboratory workers have experienced 
discomfort after a short ex- 


SPrLOUS even 


posure, These effeets are often delayed for 
twenty-four hours in their action. 

official 
and ta- 
bles showing the visual acuity required for 


from 
committees, rules for good lighting, 


In the appendices extracts 


various occupations are given. Workers are 


advised before choosing an occupation to 
make quite sure that their sight is such as 
to enable them to exercise it. The impor- 
tance of keeping objects at a suitable dis- 
tance from the eves (33 em.) is insisted upon. 

The following instructions 
drafted by the Illuminating 


Society of London: 


have been 


Kneimeering 


Dont work in a flickering light. 
Don't expose the eves to unshaded lights in the 
direct range of 
Dont judge 
the Teiiagpos. 


Vision. 
illumination by the brightness of 
Avold excessive contrast. 
Use the right type of globe, shade or reflector. 
Make sure the illumination is sufficient. (Two 
to three foot-candles are enough to read by but 
more is required for fine work.) 
Keep lamps, globes, and reflectors clean. 
Make sure the lamps are in the right position. 
“Light on the object, not in the eve,” 


A summary of the most important legis- 
lative provisions In Europe is given, and the 


schedules from Appendix 1 of the Third Re- 


port of the British Home Office Depart- 
mental Committee on the Lighting of Work- 
shops and Factories (Cmad. 1686, 1922) of 


the amount of Heht required im various ocen- 
pations concludes the volume.—T. L. L/ewel- 
lyn. 











